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The 0*£:*C*D* has had a lotiS interest In education* Thue far* the 
Qrganieation*e work relMing to education has mostly been concentrate 
on DuiDberB of the populstion* labour force or students classified by 
sducotional Isvel. Quality and prioe considerations have bean limited to 
the cost aide of producing education* This study complefiiente earlier 
0*£*C*D* wrlc by focnain^ on the value of the benefits of education as 
reflected i^ the labour joarket for ^slified inanpowBr* Simultaneous 
consideration of price and queaity should permit better understanding of 
the eocio—economic^ jt^Le of education. " ^ 

"Risre is already a substantial body of etatietics on earnings and 
education around the world* One of the purposes of this voluote ia to collect 
the diverts sources on earnings classified by education in 0*£*C*B* countries 
But tbe roore ImportanlT purpose is methodological* The major part of tbis 
volume is devoted to ^ review of four aspects of tHe relationahip between ' 
earnings differentials and level of schooling* These sheets are, firstly 
the role of student aMlity* secondly of school quality in determining 
earnings, t^P(LLy\tbe extant of monopoly elements in earnings by level cf 
education^ and fouJrthly frin^ benefit6^7 educational level* 




To paV, it (f^fferently* this volume 
on the same theme* The theme is the re] 
education* The essaors range from theoi 



wneists^of a collection of essays 
tionship between ^to^ngs and 
ical considerations on this 



relationi^ip is i^iportantr to sources df saming^b^^ducatlon data ir 



0*B*CJ?* countries* In particular^ we 
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Si d^Qcuse the is^es and possible analysoe related to 
educatif^n atid earnings, 

b. anitlyse the ajsove^entloned four special topics associated 
with the interpr^ation of earnings by educational leVel,' 

r 

c. document the scfurces and present in a suBuaary form whatever 
data are available on earnings by education ^^0*E*C*J)* 
ooujitries, and ^ 

d» poirrt at some areas of future research. 

The aext chapter glvee the rationale >*iy one should look at 
earnings by education aJid hoi^ these data can be used for the formulation 
of policy. The discussion proceeds in terms of the' efftcienc^-equity- 
unemployment headings, aithou^ there exists considerable overlap betflieen 
class! fi cations . 

Vtie following four chapters (3,4,5 and 6) consider an e^IUal number 
of fecial topics one sh^iiUd be aware of »dien using crude earnings 
differentials. Thee« topics were chosen according to a nonoative Judgneat 
of i4iat ar^ some key OP'P^ority issues in this field. Caiapter 3 look© at 
the ability dimension 0^ education. ''To what extent are earnings differentials 
Ijy educational level <i^e education itself, relative to superior ability 
of those with higher educational level? Chapter 4 deaJTs with the ^ality 
dimension of education. This another area of x^cent research atrtivity. 
The <TUestion we ask in that chapter is how much better school quality is 
worth in terms of extra .earnings.. Chapter 5 deals with the subject of 
monopoly incomes. Observed earning differentials might be due to monopoly 
power enjoyed by a part of employed persons rather than to the education they 
have received* To what extent *ie this true? The **age or salary elenient 
is only part of the economic i reward derived fwjm employiqent. In addition, 

^ J 
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there are fringe bendfits* Chapter 6 assembles the data ^Ich exiot on 
fringe benefits classified by educational level* 

Once the above nethodolcglcal and epedal teplcs have b^^n discuseed'^ 
we examine In'^chapter 7 ^ome aggregate relati<)nahipa between eamlng&rand 
education in 0*£*C*Z>* ccimtries* Two IcLni^ of patterns are Presentedji 
firrtlyf cros^eecti0(nal bet^^n countries and, secondlyf 'over tioie' within 
countries* In th^ last chapter (6) we attempt to sunmiarise the ^ate of 
OUT knowledge in thl^ field, and suggest some areas th^t should receive 
increased research attention. 

The Appeffelat^p elicit er 7 givsB more detailed tabulations of eamine:^ 

by education !tnd documents t{^e Bources of such data in a number of countrle 
t 

Lastly, thia volume contains a large.bibliography not only on the sources 
of earnings data by country, but ^leo classified by each of special 
topics- 
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Chapter Z , 
WHY EXAHIKE EARWINGS DIFFERENTIALS? 

* As nwntiooed earlier the theme of this volume is the relationship 

* " \ 

betvleen eaminge aitd education* la thia^hapter we give the rationale fo^ 

/ . ^* 

examining this particular reletlonehip. ^ ^ 

Ttie study of the wage atrupture ia a claaalc subject in labour economics* 
TrAditionally* interest has been corttentrated on co4pari©oiis of earnings in 
different InduGtries, regfons and occupations ae well.aa variatione due to 
sex and race differences* Once an earninga differential ia established it 
becoides^an *^allooative aignal". Hi^er earnings in one regiop relative to^ ^ 
another uiay induce migration of lOwer-paid labour^ unless they are simply a 
oompensatlon for higher living cosi% in thet region. 

Interest ^n wage variations by level of education ie fairly new^ 

but Is equally interesting analytically* Below we describe some poasible ^ 

* ' a 

uaes of data on earnings differentials by level of education. ^ * 

Efficiency 

One of the first uses of earnings differentials by educational level 

was in atudies of the efficiency with which resources are allocated in 

eduoationi This is done by cotnparing benefita and costs of Igiven levels 

\ / ^ * 

of educa'tion* ^ 

L«t us take th^ case of higher education as an example* If ^aduates 
earn ^3»000 per year on averat^ more than non.graduates this can be accepted . 
a first approximation the extra annual social product of one highar educati&i 



Vor some earlier attempts see Fisher (l93£) and Gorseline (1932). 
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graduate to the econom^r* TUia figure could then (after appropriate discount 
and cumulation over tbe individual* li fetime) b^^oapared to the average 
coBt of providing a wiiYeraity places The resulting net present value, 
or cost-benefit ratio, or rate of return to inveatment in higher education ' , 
can then ^ comPared to the profitability of inveotment at the secondary 
level or even to. the yield on non-educational investment prtfjecta^ If the *■ 
Return to higher education is superior to that on secondary education, the '^'^ 
relative emphaeis in the allocation of the educational budget should be placed 
on higher education. Similarly, if one can arrive ftt a jingle profit^ility i 

1 

measure of investment educstion^as a whole, this could be compared to ^ , 

the returii to physical capitals In this Case, social policy qould take the 

form of allocating apre or less to the e^^catiorx sector relative to tbe rest ; 

of the economy^ In other words, there exists two ^s^c kinds of efficiency 

conaiderj|tions in education* Firetly, an alloca^^on decision between education 

and the rest of the econooty, and secondly, *an allocation decision within 

education itaelf. The latter could take the form of choice atwing different 

specialities within, aajt higher education, or even between vocational and 
> 1 

general aecondary Education* 

One important distinction we should draAr at thla point is between 



calculated from the individual's point of view, namely earn inj^e are aft^r tax 
mi dlr^costa include <>oly ^'hat the individual paya out'of hia pocket* ^ 
A eocial efficiency measure is calculated from the societal -point of view, 
namely earnirigs are grosa of tax and Costs include the fjiU-^C^ourtfey^ devoted 
to education* To the extent that education ia-usualljSf eubsidiaed\^by the 
Stale, divergences arise between the two efficiency m^aaures,. the private 



Vor a review of the existing profitability estiroates in education around 
the world, cee Psachal-opouloa il973)» 
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returns biding higher than th^'fiocial. Of iourse, for formulation of 
social policy on** shoti^^^g^^^aefl 0Tr^6cJt^iaJ,.^efT iclericy meaGure^s- flut^ 

private returns are also helpful in studying the behaviour of individuala 

y ^ ^ *- / ^ . .. 

in their choice ot^ far exaniple, sf^Ciali'ties vithin H:tgher eduCatioir* 

Sgbatitution ' „ S j 

If ' _ ' - ' 

This^lft -^ ansQ^^is closely related to the ^efficiency ^pect discussed 

earlier. tfssurae that the production relationships in the economy are very 

rlgld%hd there exists only a uolq^e mix of educated labour (say\i one' 

f V 
university ^graduate, and two siconBarT'^cH^o^ that canlprpduce 

^l^OOD worth 5f manufacturinj^ products. We will describe this cs 

zero substitution case? there no room for altering the combination &T 

educated labour in order to produce the same arp^unt of output. Assuroe^also 

that the ratio of the existin^^ secondary to higher education ^^^aduates in the 

econorfly is 2:1 and that the level of ecohomic activity is such so that' there 

is no surplus or shortage of labour of any kind* The quantity balance 

. described in th*? first chapter is observed. 

Now assume we wish to expand output in this hypothetical economy and 

that the relative earnin^:s of universi^ty to secondary school ^adudtes arei 

. say, in Jhe ratio of lO to 1. The ^alu* of as\ extra hi^htr education 
., * 

graduate (equal to 150^e? cent of fche lariungs of a secondary school graduated 
does not en^er into the policy roaker^a consideration operating in this riRid ^ 
world. Higher education aWdv secondary education sho4ld e^^Pand at the ratio 



of if ouijQuA is to expand. ^ If labour pucply is not iniihltely elastic* 

a shortage or surplus of educated pfrsons'tfill result- ^ / " 

Btit i^f ttie production relationships are not rigid and substitution can \% 
take place then one should plan the ourput of the different levels of education 
accordln^^ to the cos^s arid benefits associated with them.' Ihe^arnil^^s / 

'■'-■■},■ ^. ■ ' 
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differential between gradu^tee and iion^^adu^tes should now b« taken into 
account and the higher ^education activity carried to the point wher^ the 
yield to It equals the yield of alternative investmenrte- Kote that 
in this case a ratio of other than 2;1 of -secondary to higber education 
^aduatee might result* there would> not unemoloynieDt or shortage 

of graduates of anyvkind as the economy is aasumed to be flexi&le and whatevef 
relative quantities of educated labour 'are produced will be sblorbed* 

In Jact, a'Vai labi li ty of relative quantities of educated labour ond 
their relative earnings can tell whether the^econo^ny la flexible or not. 
For flexibll^y means relative wages reapondini? to relative quantities Of 
labour. For example^ the way all available labour of a' given kind is * 
absorbedi la through movements of its remuneration. If too much of one 
kind of labour ia available, its waj^e f^illa relative to other kinds.of labour*' 
an vice versa. To put it in other wordai economies in which relative wages 
move s^ a function of relative quantities of labour ^re "fle:^ble" for our 
purposes. - * 

It i& also' In this sense that statistics on earnings by ^^k^ational 
level complement traditional statistics on rie^lative ^uantitielS^df educated 
labour as the degree of substitution in production can ber,^Sf^eaeed. Once 



the de^ee of subatltutipn i^ assessed otie can then *mploy t^e appropriate 

\^ ' 

* mc^thodology for educational planning^ for if the degree of ^b^titution "Is 

V * 

lowi then the relative qi/antities of labour are important and 4>ne should plan 
accordinfT to the maftpower requirements approach. If, on the other hand* the 
degree ^f substitution is hi^h one should pian the education sector according 



to the social efficiency measure described earlier.^ 



^As ^ example of such ex^ci<Sfcr, see Boi^les (196?), 
For an elaboration on tbls topic see Blaug (l9^7). 
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Equity ' y ' 

It is a statistical fact that^more educated persons earn more than 
less educated person^i Therefor^f education has something to do with the 
size distribution jof incocie in our fioc^iety* ** KoV€|^er, the way educatic 
influences income disturitrtitlon is not very clear* P(W it is not 
relative earnings that matter^, but numbers of people' who receiv 
-different educational qualifications as well. For exaj 

* i 

higher education to a small seg\pent of population 

' t. 
distribution^ whereas raisij^ the^inimum schoolincr a^^e (and thu^ affecting 

a larger number of individuals) might make income distribution more equal. 

■■ 

There exist econometric techniques which permit t>je study of the 
variance in incoiws in relation t^ja-^he variance of the level of schooling 
and other ^characteristics of the individ»iali^ The r^ult of woi^ in this 
area is as yet very Inconclusive* In a recent study Jeneks (l9?E) claiap^ 
that ^hoolih^ has very little to do with income distribution iJ^ America* 

Jencks' results are discussed ajxd criticised latVr in this book 

X ■ C \- ' . ■ • 

(chapter 4)6 It is sufficient to state to this point that data on earnings 

1 * - ^ ^ ■ 

by education are useful in analysing the role of schools in incon^ distribution* 

^ Labour quality and growth accounting ' 

\ . 0 , ,- 

One of the earljt uses of earninp:s by educational level was to prov^ide 
■ ■ ^ 

weights for different categories of labour in oj-der to derive aggregate labour 

r 

inputs either for growth accounting purposes or for assessinj^ over tinie 
' changes tn tlie quality of l^l^ur* 

Kote that disag^e^ation of labour by educational eateg^y is not enough* 
This refej's to the quaiitity aspect discussed earlier* The , quantity breakdown 



^e*g. see Mincer (197^+) and Becker (I97l), ^ 

For a good discussion and empirical construction of an aggregate labqur input 
see Dougherty ^(l9?2)* 
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of labo^ mUBt be IjUakad to a price measure for aesesslng the true flmt 

B^rvite of labour* A typical ^ejcainple of this approach is Dettisoit^s* analysis 

discussed in chapter 3 b^Iow. , . ( 

^ . ^ \ ^ 

Mote aleo that th^ use of the number of y&are of schooling as weighte 

is defioient* jThe reason is that yeare of schooling completed ie just another 

quantilty tpe^paure* Any quality^dif ferencee either between countries or 

levels of schooling within countries are na^^dced* An eamin^e wdi^hting 

^hemeV howeiver, takes into account quality differences* As an example 

consider the following^ three themes for weighting a e?t^of disaggregated 

labour inputs by education (1, 2 and > oubecripte) into a single labour 



aggregate 



This i^ the naive unvf^ighted ^ei;sion end is ruled out^ae giving equal wei^t 
to all inpu 



This years of schooling weighting scheme which faile to taKe into 

acc^un^^ality variations ^ ^ 

Cc) =^ * ^-2^3*^ l 

Thia is ^the earnings weighting which is judged a« being superior to 

Ca) and Cb). above. Yet this last schem.e is far from perfect. For there 
^iste a large considerable variance in productivity within educatdonal levels. 
Nev^rtheleea, earnings by e4uca^i?on d^ta contribute significantly towards the 
construction of a true index <>f .labour services in the economy* 
Unemployment and job search ^ 

The educational dyeteca affe<fts people's propensity towards unemployment* 
Casual observation suggests that more educated pereons^are less prone to 
experience unemployment than lees educated persons.' However, this is not 
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universally true* Recent evidence in lees developed countries su^^^esta 

r 

that it is Geootidary school graduates who eicperience the hlf^hest level of 
unemployment*^ Furthertnore^ ^rradu^^s in rftany advanced countries are 
recently experiencing uneraployrtent. 

The struct?ure is crucial in studying the questiO'^ of unemplojfinent. 

At the lower educational spectrum minimum va^^es miJ^ht be responsible foryit* 
At the bi*^ber spectrum graduates mipbt search for a lon*^ time before accepting 
a Jobi so as not to commit themselves to a lower escalator.^ 
Supply response 

mentioned earlier, the profitability of investment in education can 
b& seen from two points of view: One is the point of view of society as 
awhole^ and the relevant measure is used for allocating resources to educatio:^ 
The other is the private point of visw and, the relevant measure can be used 
by the individual as a signal for demanding more or Leas education of a given 
kind. -fi»eearch has recently sllown that* at. least in developed countries^ 
students are highly sensitive to relative wages Ce.g* see FreaAan 19^1). 
Therefore^ .data on earnings by education are useful in anticipfiti^p: the so- 
called "social dertSand'* for education. Alternativeljf.i an incomes policy 
Titrht be used to shape the desired demand for education by individuals as to 
Implement the targets of an educati onal plan . 
Costa of education 

Data^on earnin^fs by education are ali^o usefu? in fisseesinf: thl^ true costs 
o" education. The reason is that the earnings of* sayi secondary school 



^t least when the latter is defined according to conventional definitionsi 
See TurnbajB and Jaeger {l97l> and I/L.C* ( 19?^T report on world Eimployment 
Proi;rajimie mission to Kenyai 



^See Bliaug et al. ( 1969) and Hetcalf (1973). 
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fi^ graduates represent jfhe indirect coats for foregone.^ earnings) of higher 

education graduates/ Because of t^e Lack of earnin^^s data many educational 

r f i 

plans to d^te have/been based on af/partial cost picture of the tfue resources 

' " ■ / 

devoted to «ducat/on* 

* Thp rerfientyavailability of/earninKs by, education data has corrected the 

above distqirted picture with Jthe result that new investment priorities have 

emerged. ^ ^' ^ ^ 

Screening * eC^, 

Earnings by education data ca/i al^o be helpful in testing the so-called 
screening (^or certification* or filter) hypothesis* According to the extreme 
version of this fypothesie schooling does not have a productive role per se. 
All it dbes is select individuals according to their ability for filling the 
higher paid Jobs* Since this selection could have, taken place by lee^'" 
expensive /feits (than^ say* a four-year unlversi ty^cycle) f rafeOurces are wasted.. 

The early *'t^t*' of this hypothesis consisted in observing the over time 
<*hinee in the "^ducat ional attainment of labour performing a given Jcib (e.g. 



"1 



Berg I97l7. Phis was contrasted to some^rtormative educational requirements 
for that kind of j^b^ ' For s^ample^ assume that the typist*6 functibbe requires 
12 years of schooling. If in a 10 year Period typists are observed <ip -have 
an educational attainment of l6 years of schooling^ this id judged as 
educational upgrading (or inflbt ion),The extra ^ years of schooling were not 
really required for the typist to perform her functions and therefore (sd ' 
the sc reeni nf ^^ gument goos) they represent a sort of social waste. Although 
they were, privately profitable for the typist to find her job (as ecrtployer^ 
look at certificates as a proxy for ability)^ they were not socially profitable 
(in thft sense that the typist selection ^ould have taken place by means of ^ 
s less expensive test)« ^ > 



ERIC 



1^* 



The availability of age-eflrn^nKs profiles by educational level has 
permitted a more r^^orpus teetinf^ of the screening^ypothesia. For example* 
one prediction of the filter hypotheeia la that the returnfi to^coropleted 
educational levels should be higher than the returns to dropouts of the same 
„ }.evel- the reason foj^ this prediction is that etnployera would be willing 
' to poy a {roisjiake'hly) high premium to certificates alona. this 

doea not feein to be the case when one copetrasts the returns to completed 

.1 . 
levela versus the returns to dropouta* However, it sl\ould be noted that 

the screening hypothesis is still being debated in the literature and that 

^ (Farnings by education data constitute the necessary raw cnaterial rtir^t^Wing it* 

How good arg crude eafitinga differentials ? 

'The above are but a few ^hal^ea one can conduct by using earnings 

data ^ education. However* one question that has often been raised in 

connection trlth such analyses is^how well do earninj^s dl^f ferent^als measure 

the vcononlc value of education? 

The economic vftlue of flducap^n is f^en**rally asaufned to t)e due to 

, hlffher productivity af more educated persons in the labour force* In view 
of the difficulties in meacurin^: productivity* the practice has t*^" to" 

- apProximaW^ Ijy the earninf^s Labour classified by educational level. 

However, it ia only in an*ideal, perfectly competitive economy that oJ>served 

market earnings would correspond to marginal labour productivity* If 

narKet distortions prevent a wage equilibrating mechaniap frosi operating then 

cruiie earnings statistics would be of little use f^r the analyses presented 

flibove (unless distbrtiona are profortl&nflte or uncorrelated with marginal 
jiroducts) . 

SI 

^or empirical tests of the screening; hypothesis see Layard and Psacharopoulos 
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Ifi the following four chapter© we look deeper into the concept of 

"earnings differential" by taking into account common criticism of it* 

For e:ipuDpIe, «x&miae to what extent an earaingG differential is due to 

differential education rather than di f fe\rential ability- ^ The anewer to this 

qi^etion would be important In order to ^d^uat crude earnings differentials 

.fo^)n4±fXerenti^l^bility. 

In chaptePh^^ we look at the effect of the quality of achoollng on earnings 

dj-fferentlals* Koet of the analysis in the economics of education has been 

conducted by^usin^^ the'quantity of schooling ac the instrumental -variable* 

We now ask the question whether, snd how mudh , schooling quality matters. 

^ It has been often argued that e^mini^s differentials ml^ht reflect the 

monopoly power of organised labour rather than differences in educational 

attainment. . In chapter 3 we ask the question as to what extent thxe 

allegation is ^true. 

Another way in which earnings differentials (a© coinmonly used) might not 
♦ ^ 
give an accurate pict>ire of real productivity differenced, ie to the extent 

that fringe Labour benefits are neglected. In chapter 6 w6 attempt to assess 

the importance of neglecting the fringe benefits component in vage statistics. 

The analysis In the following four chapters proceeds In terms of a ^ 
straightforward r^viw of the literature. However^ a number of inethodologlcal 
p^iints are di^uased when th^y naturally occur in connection with the 
different w^rks under review*'' 

Oile methoilo logical point that should be made explicit at the outset 
is t>^t we have concentrated on the ai^alytical €ool of the '^earnings function'^ 
This relates the earnings of one individual to different characteristics of 
^ the aame individual like tile age, ability, quality of school he attended^ etc*^ 



^The concept of the earnings function is explained in detail in the following 
chapter* ^ 



ERIC 



but Qojne ability measures ie.^. th« individual's verbal score) can be 
delated to a variety of inputs (likf the tefiicher/etudeDt ratio^ his Aocio-^ 
economic backgrotind etg[#J that determine the level of measured ability. 
This last relationship is known in the littrature as an "educational 
production function*' is outside the scope of thie volume.^ Since our^ 
main concern here is CHi& 4Stu(^ of earnings ve limited ourselves to the 
direct route (nadelyi how does ability relate to earning^) rather thaii, the 
indirect oue (namely, how do*^fferent school inputs affect student 
achievement which in "turn affects earnings later in life)^ ^ 



^or typical examples in the vast^ literature on educational production 
functions see Bowles Cl970) and Hanushek (l97l)- 

1 
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ABILITY ADJUSTMENTS 

Ever since the establlehment of human catit^l ^ep^rate field in 

economics theiqUeetion remai'ns- of how m^tSh of the observed eaminEe different! 

^\ *f 

between various levels of education is due ko the extra education received. 

Assume that ^ typical higgler education (craduate earns = jil?*CXX) per 

year and a typical secondary school (rraduate eStrfts - ^9*000 per year. 

,Are we allowed to conclude that the jS3iO0O differential (iY) is due to' 

hip^her education? ObvJ.ously not. The typical hicher education jpraduate 

may differ in many respects othpr than education from the typical secondary 

school graduate. For example^ if university frraduates are on the averaff* - 

more clever than secondary school j^aduates at least r^rt of the earninp^s 

differential CaY = Y. - Y ) must be attributed to native intelligence rather 
n s 

than education. " - _ , 

Differential i nt eLlifjence or innate ability ia but one factor in which 
people with more education may differ froi* people with less education. 
One could add differential student motivation. Cr even different educational 
background of parents^ the more educated ones pushing; their children^ 
acquire at least as much education as themselves. Or differential income 
of parents that permits the finance of lengthier studies. Or simply 
different family e|5Vironment conducive to study. And of course one could 
go On addini^ similar factors which di Tferentiate given educational attainment 
groups in our' society, "^^^ 

The literature on the economics of education reco^^nised very early 
these differences in attributes (other than education) between people with 
different ajnounts of schooling?. Th4?ref(^re, the observed earnini^s differentia 
were lowered by an adjustment factor in order to arrive at a net differential, 
now strictly due to education. , 
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Thij^ a<^(ik^ent factor has been known in the llte^tu^ as the alpha 



rin in the literatuj^ as the ale 



coefficle^' (ttf sbowe the Proportion of eammj^a di fferentialB 

att ri buted . t<?^ "e^ticat ion alone. The <iuan£lty (1^) «hova the proportion of 

earninra di^jf j-rentiala due to Tactor^ other than education. 

Ifl what^.follovfE we ehall ^^^^ edrninfta difforentiala by level ot 

' Til 

education ao iSt Constant throu>rhoirt^the working life of an indltftdual-. 

rnls is not oi^y a nipcesi^ary aijnpli f icat^on for illuotrative j>urpoaea, but it 

also refers to,, much of the empirical material reviewed later in. this book. 

It should be i>oi^*i<^owever. that earnings differ i>ot only by educational 

level, but b/ oKe and occupation" as well. The effciFts of schooling on earninCa 

are closely linked (if not Identical) to differential career path© 

(Bowman 1973). ^ ^ 

Bearing in mind the above qualification the net earnings <hrferential 

CiY') is defined as * r 

iY^ -- orAY = o(Y. - Y ) 
h s 

SiQce ^ assumes values lees than unity the adjusted differential is of course 
l^wer than the crude di f ferent i al. 

A^^ou;^ o i^a mnemonic for '^ability" it should be stresoed that the 
alpba coefficient, ^a u^od in the literaturei^v is a catch-sll factor for 
everything' that causes ewninjrs to dirfer* oth^f^ than ^rfuf ation, Therofore* 
the alpha coefficient usually includes adjustments for iiWgfity, socio, 
economic back^ound and so on. ' 

Alpha adjustments have been crucial in mainly two streams of analysis 
ii> the economics of education: rate of return computationa and growth 
accountinf^. 

The crude rate of returh to investment im say* higher education is 
found by the following formula, where stands for direct costs; 
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The correction would involve multiplying the numerator of this e'^ression 
by ^ and ^therefore lowering the rate of meturn. 

In growth accourtinff the contribution of education is found by correcting 
th« numbers of people emPloyed over time by h labour quality index. The 
latter ia based on marginal productivity wei^htc. Once af^airit the ^ 
coefficient is used to reduce the spread of this weif^hting factoraJue to 
attribute© other than education. 

The purpose of this chapter is to review evidence on the empirical 
value of ^1 with particular emphasis on the ^^ability"* component. Firstly, 
we analyse the methodoloi^ for metking estimates of Secondly, a critical 

revi^ is presented of empirical studies which either contain an estimate of 
^ or from ^hxch a value i^f ^ can be deduced. The last section Of this chapter 
attempts a synthesis of the surveyed results. / 
Methodology ^ " 

There hnve been two major approaches in estimating empirical value* 
of qlpvia; (s) by means uf tabulation studies^ ^jxd (b) by means of v 
regression an^ilysis. The latter category could b** subdivided into three 
sets: 

(i) usintr individual data* 
(ii) uGin;^ grouped data^ and 
(lii) usinK matched data. 

By ^'indivi^fu^l data^' we (nean that the different observations that 
enter JLnto t^e ref^ession refer to individuals,. "Grouped data" means that 
averages over a group of individuals enter into the regression. Finally, 
"matched daj^a" implies not only grouping of individuals, but also that the 
different observations are tdken fron diffejfert samples which the 
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iiiv«Gtlg«tor hat matched in B<Mae way. 

The majority of Btadi*B reviewed in thlTs chapter have used methods (a) 
and (b)l. As it will be argued later, method (a) is ststisticslly 
primitive and refers to early alpha calculations. Hethod^(b)i is more 
recent and wire respectable. The following anions present illustrative 



examples of the Jtw^ loajor techniques. 



Tabulation jnethod 

Asaume that the f<;tllowing croaa^tabulations^are available frook a aantple 

earnings by l^vel of education and « 

Educatio^I Moan Mean 

level £arn_iiiga _ 

Secondary ?9,000 90 

. Higher 12,000 110 

^he earnings of higher education graduates by are distributed as 
follows; 

Groups of Kean Hean 

individuals Earnin^a Ijj 

A ^ ?11,000 90 

B 12,000 110 

^ C 13,000 130 



Overall mean 1?,000 ^ 110 

frooi th^ first tabulatioxi we get that the gi*OBS differential is 
AY s 12,000 " 9,000 ?5,000. The question now is? how tnuch would a 
higher eduoati<;tn graduate earn if he were or an equal ability of a secondary 
sch<;t<;tl graduated Ih order to answer this question^ the second tabulation 
can be utilised. If secotidary school graduatCE have a typical of 90, 
then the ?11,000 can be taken sb the earnings of a college graduate 
standardised for ability^ In this case the adjusted differential woul^i 
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have been AY* = 11,000 * 9,000 ^ ^^,000 and the value c^t alpha equal '-Vt, Tj^ 
-67, as 2,00 



,67 



" iY 5,000 

The (DOthodolo^ of tabulation studies conAists in obtaining an eGtlnb^|t^ 
if earninfi;s of a txadaote of a (^iven educatiorifll level but with a difff^et^t 
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level o*" abllitj or foctorn other thuri educntiori (V*)* Then the alpha le 
foWd by the folliwini' formula ^ I / 

' / h " Net differential ij 

' " — ^ - ^ 

If. - Y > GroeB differentiVl ^ 

■ ! , . 

, t 
The tabula'tioD Method deacribed abov« has many.'ii^tatioti.^^ 

Ca) One is ne^er sure of the statistical significance oftth^ results* 

StatententG about alpha are ba^d on differences betw^^ average, qo^ntitiee 

and the atatistical ^i^ificance of^theee averages carinot be est^^ished. 

When working with averages, the variance of the individual observations 

di^ppears and therefore no rij^orous ^i^pothesis testing can take place* 

(b) rfhen^^or^ tii^e^ a^jusjtment is rfeeded (for example, not onij for 
.^ility^ but for (uoti^fatiion, pa^ntal status, etc.) the s^ple should be 
subdivided into smaller aid sffuiXler^oups in order to acquire the necessary 
crosfl^tabuJations. ■ Tabulation studies have never used larfje samples and 
this procedure quickl;^ leads tio eiiptj table celle* "Jhat is even vorse is 
t?iat inferences about the popJlation as a whole ar^ m^de from cells containing 
verj few observations* (e.^. D^nisson 1^6^)* \ 

(c) ^ When earnings standardisation takes plrice for irore t^an ore effect 
Ce.5* for abilityf pnrental status, etc*) tabulation stLdiee cannot take 
into account the joint effect of a^^'t^e variabiles one \*ants to control for* 
Isolated influences of single variables can possibly be discerned through tabu* 
lation studies- But the :}oint ftffect of all variables together Tight not be 
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additive due to the fact that all e^pninf^e ;ietermltiinf^ factors are Closely 
related tS^n^acb other* ^ * 

(d) The data in the different croas-tabulations usually ottained 
from different sources and therefore refer to different populu^ons- For 
example, the ^o^s earni^nffs differential is usually taken froca Census data 
whereas the adjusted differential is based on a particular uample in a i^iven 
city orfetfen firm artd therefore can be har(3ly ^nej-alised^ to the population 
flf) a whole- (^-R- see Weliibr^d Jind Harpoff 1968)- 

Thc only possible ^dvant.i^e of tatulation studios is that one could 

J " ' - 

detect interac*.ion effects not caui'ht by "intertiction term" in usual 

regression analysis- The reason i^ that tabulat^ion studies do not icApoae 

linearity ftf any kind* ^ I^st 6quare*ref^resBions usually do- 

Regj^esgion analysis 

He^^esslop analysis provides an alternative to tabulation studies in 

standardising earnings" for effecta other thsn education- This kind of ; 

analysis^ however^ is more data de^nanding' than tabulation studies- Indivldusl 

observations are ?>iulred on earningSi I^^, age and all other factora one wants 

( 

to control for* Such individual observations have not been available until 
recently and this explains the early ^oom of tabulation etudies- 

Regression analysis refers to the statistical technique used* However, 
the standardisation procedure by ref^ession analysis is more ' coimtonly itnown 
as "fittinp earnini^s functions". An earnings function relates the earnings 
of an individual (V) to a battery of charac.teristics'*of the same individual^ 
like his age^ years of schooling Cs)i ability (A) i father's occupation (7) and 

BO 4^ ^ = f<£i Ai fjAge, > ^ ^ 

Once such indivi'dual data ar/ available the function can be specified (e*g- 
in a linear or a log-linear form), fitted and thus provide a quantitative 
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relationship between earnings and ^^^at of other variables as^ciatj^d 
w^th earnings* This e^iciirlcal relationship c&ti theti be used to isolate 
the eFfe<:t of single vaJfiable© on earnings (like education) controlling 
for the effect of 'other variables Clik^^ abilitif). ^ ' _ 

Ijft us consider the fol^Loving example. As^me that the earnings 
function is fitted using only age and schooling as independent variables^ 
the result beingi ' " 

Y = - 1137 + 60 Age + 667 S <l) 
where 3 is measvired in yeara of schooling corr^pleted. Equation (l) says 

th^ the partial effect of education on earnin^^s^ controlling for ag^f is SS667^ 
Nanelyf one extra y^§X^^ schooling generate^ to thi typif^^^jindividual 
^66? axtra earningB**'per year* ' ' 

If the function i$ now fitted including the ability variable A (measured 
in points), the result rnay look as follows;^ 

Y = 100 + 50 Aga + 500 S + 10 A <2) 

The coefficient of schooling in. the regr^seiisn was' reduced from ^667 to ^500*, 
Tha J^aason xs that since ability affects earninga its inclusion in the 
regreefijon has '^stolen'* sotne of the effect of education on earninga. To ^ 
put it in other words, the ?500 eff^t of education on earnings is standa^laed 
for ability, whereas the ?667 was not. ^ 
The implicit alpha coefficient In this particular example is 

To put IL In iiKfre general terirst an Of coefficient can be computed from 
ftn earniri^s function in the following way. As a f^irat step let the function 



^his hypothetical example was constructed 'so as to correspond to the following 
saniple ^eansi ^ ^ ^a^^OO, 7?ge%P»ifO years, I = 100 points and 5 = 11 yeaFa. 
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be fitted without the variables one wante to control for, e.g* ^ t 
' , " Y = a + b S< 

Ae a second Btep^ one adds the variables he wants to atandardie^ for and 
observe th^ difference in the regression coefficient of ecbooling^ e*g* 
/ Y»a*+b*S+c (other variables) 

Then the alpha coefficient can b* found^aa the ratio of the two schooling 
coefficients, i*e. 

b 

It ehould noted at th la poi nt that when an earnings function is 
available the estimation of alpha might be superfluous. The reasoti one wants 
the alpha, statistic ie to aifjust earnings differentials and this ia exactly 
what an earnings function doea^ This Is Illustrated below. 

Assume that the problem i^ to find the net earnings differential between 
hi^er and secondary education gradtiati&a^ and that sanation (3) is available. 
Then^^by setting ability and ^t thair mean values ClOO and ^0, respectively) 
and S equal to 12 years and 16 years in succession (to correspond to secondary 
and bij^her education^ respectively), the following adjusted earnings are 
obtained 

^ ^ 100 + SOt'tO)^ + 500 (16) + 10(100) = ^U,lO0 

Y^ = 100 + 50(40) + 500 (12) + 10(100) = ' 9,100 

Therefore, the nee» differenti^ ia 11*100 - 9,100 s 5,CXX) ± iY* . Note 
that if regression (1) ^rere used (jthet is, without standardisation) tlite 
grosa differential would have been = £i668» Hence^ the implicit alpha 
from thas procedure is 

„ iYI 2^000 
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Althougb'^^imation of alPha is not necessary when regreGSion results 
ar^ available, in this chapt^er we do estunate such alphas. The reason is 
sitnply that, our purpose ia to try to answer the Question of how much of the 
earn^friTSV'drtfferrcfntial is due to education relative to ability snd other 
factors, Koreoveri alPhas estimated throufrh regression analysis could be 
uSed to c^heck the adjustment factors resulting from earlier tabulsStion 
s^Mf]les> And of course if one manages to arrive at a generalise<kvalue of 
aLPhai one could apply it (heroically) to cases where re^Tession 



3<k value 
results 



not available. ^ 

Earnings.^ functions do not suffer from the above icentioned defects 

regardinf^ tabulation studies* In parti cular^^^he statistical significance 

of the results oan be sstabl^shed by observing the standard error of the 

reirresaion coefficients* Moreover^ interaction efTects of more than one 

variable can be studied by introducing multipliCfjtive terms in the re*rression 

<e.g* Hauae 1972)* 

The procedure described above relers to category (b)ii above* 3n 

some instances, wher^ individual data are not a>^ailabie it is possible to 

run ref^ressione on j^rouped data* For exaJnplCt if a number of observations 

is available on the average earnings by the average years of ephool porapleted 

, and by the average 1*^, it is still possible to run a ref^ession with these 

Q 

averages- Ce.g* Griliphes l97o). However, th& disadvantage of thi« 
procedure is tSat most of the variation of the individual variables is removed 
through averaging, before the data enter in the regression. 

The third variant regression analysis is the "[Hatched data" technique. 

This techninue not only uses averages as described above but also the different 

- V ' ■ ■ 

observations are obtained from different populations, for examPlei the 

the earnings data may come from the Census while the ability data may> come 

^from a special survey* (e.R* Conlisky^,97l)* 




, Of course this technique suffers from the defects mentioned in 
connection with the tabulation studies C in- comPlete matching &f populations) 
and the grouped data studies (removal variation through averaging). 
Further methodological Pointa ' ^ 

Which at)ilitY ? I^i thl^above we have used the term "ability" in a 
rather loose fashion* W« now consider what aieaaure of ability should enter 
in an earnings function. 

Researchers have traditionally used the following measures for ability; 

* * 

- Class rank , -^45^ - 

- School grade? 

* Military service qualification test scores^ 
The ability measure should have the following attributes^ 
<aJ It should relate to the ability to eajm income^ and ^ 
(b) It should not be influenced hy education Itself* '\ 
kll ability measures mentioned in the previous par^Taph are defective 
in one or both of ability attributes. The ^IQ measure depends on wh«n it haj$ 
been recorded. P^ychologiste claim that if it has been measured after the 

of 6t it is a less bhan perfect meagre of innate^billty as it would 
have been influenced by the family environment and education* Therefore^ 
what appeeiTS as a return to ability may in fact be a return to education 
itself* Clase rank and school grades are notoriously knowi aa "**t correlattnfi 
very veil with later auccess in life and earnings in particular./ Of course 
one could use earnings itaelf as a measure of ability <Becker I96iit'p.6l) 
but this cannot carry us very far analytically. Finallyi t(tilitary test , 
scores are recorded too late it* the individual's life to reflect innate 
ability* Corilichea and- Mason 1972 is an exception in this respect as they 
related the military test score to schooling obtained after military service).^ 
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Die" ability, let alone creativity^. f.W. Schultz Cl\7^) note 
70.* G ability can be deconpoeed \nto ability to learn, ability 



In ^ort, the ability meaaurea uaed concentrated on "academic'^ Eiather 
than "ec^nnomic" ability, let alone creativity^. f.W. Schultz (l\7^) notes 
that a person* 



to work, ability to consume and ability to cope with changes in hio 
environnient. He calls the latter "ability to deal vith economic di^^ 
equilibria". Although thia ability concept might be more ua^ful for our 
^rpoaesi the question is how one measurea it? He notes that eo far no 
teste have been designed to predict eConomlCperformance. 

DlfrPrentlail alphas? In the early day^ of eamioga adjustments the 
cQnveolent Simplification was made that alPha had the &ame value between all . 
educational levels. The net differential between primary school ^nd 
Illiterates, and betw^^n, higher and secondary ^b^^ol graduates was found by 
app^ylng^a tinique value of to both di fferentiala (e.g. Deniaon^s famous 
Latec, however, thia proved to be an over-.Eimpli ficatiqji. There is no reason 
«hy factors other than education would act in exactly the same way as between 
lower and between higher levels of education. 

To illuGtrat£i» thie point let us follow a typical individual through 
the school systeo-^il^^ consider only two components of alPha; ability an^ 
socioeconomic background. Althougb^both factors are positively correlated 
with education and earnings, their relative importance might differ according 
to the level of schooling. 

For a child to graduate^ from primary school, abflity may not count 
as much as eacialf bacltground. If, for example, the child coQiea from a poor^ 
family en^ironmerjt he nay never reach the higher educationail le;^els because 
of the imoortanc^ of^^i^ foregone earnings or siniply because Of inadequate 
coaching at home^ Once, however, the chl^d has ov^come this barrier and 
reached secc>ndar3( school, the social back^rounu ma^^ not be as important as 
differential ability ih order^^ obtain a place at the university. 

31 
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&Dpirical «Tid«nce reviewed below showe that the not outcome of th«ee ^ 
two adjustotente Cability and socioeooaoisio background) is not conolueive se 
to determine differential alpha val^j^s for different levels of schoolinff^ 

Another point refero to the value of alpha acroee countries* In the 
early days of earnings adjuetmente r>eni8on'e .6 value for the U*3* uaed 
for other countries as well. But pt course there Is no reason for th« 
proportion of the earnings differential explained by education to be the same 
in India' and In the United States*. For example Blauff Cl965) pointed out 
that alpha should be higher less developed countriesf as in those countries 
* educated peoPle are scarce ^nd theYefore contraand a premium*^ 
A r^iew of the evidence 

After the above methodological remarks we now turn to examine ^the 
empirical values. of alpha* The presenj^stion will follow a mix of chrono^' 
^ logical, author and methodology order* Therefore, we start with the early 
tabulation studies and Denison*s anal^es (past and present) and finish with ^ 
the matched data technique* 

For each study we will, try to list, whenever possible, the methodology 
usedi the sample si7:« and reference, and the vslue of sipha or alphas* With 
respect to the latter we will try to Mstf whenever possible, where the 
ad justment refers to (i*e*i to ability only, or to ability and other factors?), 
and to what educational level the coeiji^icient refers to (i.e., is it the &ame 
for all levels, or does it refer to higher versus secondary education graduates 
only?). Whenever appropriate we wiil also try to list particular methodological 
points of the study and discuss its^trong or weak points. 



'^or a discussion of differential alphas across countries see also Camoy 
(1971)* 
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A birds-eye v:ew oT alpha ad juGtinentd is f^iven below: 
Denieon asfiom^d that <j ^ mfy * This adJuatment 
h included factors other than ability and 
universal for all educational lev^le. 
1963 first earnin^a functions including ability as 

An independent variable were run t^y Hunt on the one 
h^nd and by Korgan et*al, the other* Their results 
revealed that, ability waa not an important determinaxit 
of earnings* 

1963 M<irf^n and C^vid published results in aurh forj^ that an 

alpha could be computedf This ranfred frotn a loitf of 

in the caae of prijoary echooU to a hitch of 1.00 for 

l^aduate study. ^ ^ 

196^^ Denison defended hia 1%2 ot n assumption by using 

" croea^tabulations from the Wolfle and Smith survey. 

The alpha coefficient turned out to be equal to ,67 » 

But in view of the similaritF^ to ,60 he did riot cha^ige 

his original assumption* Denison neFlected the work^ 

' of Hunt and Morgan et,al* 

196** Becker reviews the ability adjustmenta from tfolfle arid 

Smith. Morgan and Dav:idi and Hunt, Moreover he elaborated 

aotne new evidence on the earnin£?E of employees of the 

Bell Telephone Company and on a Previous stidy on the 

earninga of brothers by Gorseline* 

I 

1965 Rlaug wrote the first explicit discussion on the alpha 

coefficient. But he attempted no eatimates of alpha. 
Thereafter earnings functions flouriahed and so does the mix of 
results preaented below. 
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Denison (19^?) panted to ^^^^ th© contribution of different factors 
to the economic growth of the Jnited states* Tor thie purPOse he had to 
Adjust the crude labour headcount for quality. As mentioned' in the 
previous chapteri this adju^fment requires a set of weights in order to 
combine Individuals with different amounts of schooling* The relative 
earnings of labour classified l>y leveKof schooling provided' such weights 
(as a proTty for labotir productivity)* Y^^^^^^i had to nacrow the 
observed earnings differentials in order) to adjust for fact^frs other than 
ability^ 

Later* while presenting again his results on the sources of economic 
. growth in the United States at an tS^E^D* Conference (Denison i964> he 
* included an appendix in support of his earlier efaiulnj^ i oh ■ The evidence 
on alpha was based on cross- tabulations of salaryi education, rank in high 
school claasi I^i and father's socioeconomic status supplied by Wolfle and 
Smith C1956)* The sample consisted of 2i889 high school graduiit^s between 
1935 and 1938 in Illinois, Kinnesota^and New york* Their salary was 
rjecorded 20 y^arp later* Using the tabulation method described abovei 
Denison came up with an empirical value of ^Ipha equal to ,67 * And in 
view of the similarity between ,66 and ^67 he did not alter his original 
figur^*r 

In a later expansion of his work to other countries (Denison 196?) he 
used the same alpha * .60 adjustment factor. ^ 

Denison's analysis until 196? suffered f^^om the following woaKnesses; 

Ca) The tabulation method was us^d in order to establish alpha* As 
mentioned earlier this is a very crude technique^ for one is nev^r sure of 
the statistical significance of the results and the interaction between 
different variables. 
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(b) The Wolfle 3jid Smith saaple refers only to secondary school ^aduateo, 
college dropouts and college gradustes* Of coarse it is not vslid to' 
project a value of alpha based on this evidence to the lover levels of 
education* 

(c) The Wolfle and Smith sample refers to superior high school eraduates* 
The Illinois Minnesota graduatfls vere in the top 60 per cent of their 
cla«0. The' New Tfork graduates vere in the top 20 per cent* Therefore. 

a value of alpha based on this evidence cannot be g^erallsed to th« US 
labour force as a whoje* 

(d) The saiQple sa^e Is rather small to be generalised to the U.S* as a 
whole. Anr? of course it is not valid to apply the same value oT alpha. 

to other countries. 

(e) The alpha coefficient in Denison's work is a catch-all factor for 
abilityi socioeconomic background and everything that may determine eaminSs 
other than education* Of courefl this aggregation is not very helpful 
analytically* 

Let u6\now jump the chronolo^^ical sequence ip order to concentrate on 

the same author. Denison (l97^) reconsiders the WdJfle and Smith data along 

with additional evidence from Rogers (1969), Weisbrod and Karpoff (l968> 

and Cutright Cutxpubliehed) in order to estiniate new education weights. 

The alpha coefficients implicit in Denison*s new work are shown in Table >.l, 

below. It should be noted that the alpha coefficient now declines ae the 

educational level rises. However, when the alphas between /completed 

educational levels are considered, they are alj equal to 

Thi^ recent Denison study corrects some of the deficlenci^ mentioned 
/ 

above regarding his earlier work* fin particular he considers e:tplicitly 
evidence (froca l^ot^ere Outright) on ^he value of .alpha "Tor lower educational 
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- Table 3.1 



Gross and adjusted earnings differentials for ability and other factoro 
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Source; Based on Z)enison (l9?^). Tables l.A and l.l'i. 

a. 1959 earnings of qisles already adjusted for fan^/no^fann ^ttacbrftenti colour and region. 

b. Adjusted for ability and socioeconomic back^ound 
Underlined ri(^ree refer to completed educational levels. - 
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Jh^reaR Denison'5 concern wae alphe adjustments Tor'Srowth accounting. 



Becker (1%^) wanted to narrow the observed earmn^^a differentials for estimating 
a rata of return to investment in education, net of ability and other factors, 
tor this purpose he survey^ five existint^ sttidie^s at the time: 

(a) The Bell Telephone Company data, 

Ct>) The Wolfle and Smith survey, * 

Cc) The Kor^^an and David study, 

r 

(d) The Gorseline ^idence on the earnings of Wothers, and 

(e) The Hunt study* 

A^study on the earninf^s of college pTaduatea employed by the Bell 

Conrpany yielded the following result: 

Rank in Index of earninRs 15 years 
ooillege after^ graduation 

Top two-fifths 120 

Bottom two«flfths 100 

In other words employees who vera in the top of their class were earnlnR 

^0 per cent more than employees in the bottmn of the class. 

using the tabulation method described earlier, Eecker found an 

alpha coefficient equril to . Th^s applied to the differential betwee^ 

colle^^e and high school graduates and the adjustment ref-e^ence is for class rank 

only. The eventual effect of this adjustmer.t was to reduce the rat^e of return 

f 

to collep^ graduates by about If^ per cent. 

Using the Wolfle and Smith data described earlier and the tabulation 
method, Becker^found an alpha between high school and college equal to .60 
wben class rank was used as a proxy for ability. When was used ae a proxy 
for ability, the alpha ranged between .60 and * The combined effect of 
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the ability plus background adjuatment (as measured by fathef's occupatioOf 
educatieti And earnings) was art alpha equal to This figure is not 

very di f f eretU from Dqnison's as they both'used the eame body of data. 

Becker used the Korgan and David Cr965) reeulte to compilite values of 
alpha. (This is one of the earliest earnings functions snd it is reviewed 
below in this paper). Becker*© alphas from this study (avera^jeo for the 
ages 18-?^) were .52 for the secondary- primary school differential 
.7^ for the col lege- secondary differential. These adjustment factors include 
cot only ability but socioeconon^ic background ac veil* 

Becker utilised the data found in *an early Study by Gorsellne (l9V) 
to- compute alphas between difijerent educational levels* Sinc« the <jorseline 
data on earnings referred to jsrothers, the alphas contain al^o a standardisa- 
tion for socioeconomic background. These alphas were equal to .75 and .81. 
between secondary and primary school, and between college and secondary school, 
respectively. (The alphas corrected for under- re porting of earnings were ^ 
about ten percenta^^e points lower). 

Becker just hints at the study by Hunt <l963). This study is reviewed 
below- *^ 

Becker* s attempt to estimate alpha has been more e^diaustive than 
Denison's in that the fornter has examined all the availsble evidence at the 
time^. However, the studies on which his resu9.ts are based had little 
Generalisation value. Consider the followiiJjB ex^ple. 

On the basis sf the followinf^.. tabulation Becker concluded that the 



ability adjustment ie more imPPrtant at the lower educa 



tiona\ levels. / 
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Table 3.2 
IQ by educational level 



Educational level 




(1) 






7^8 years 
/ High school dropout 
High school grsdust«^ 
High school graduate^* 
College dropout 
College graduate 


96.0 

p 


/ 

iff*- i 

106.6 
106.2 
120.5 



Source; Cpl,2, Becker ( 19^V P*1^5 
Col*3^ B«cker (l96Vr, p.80 
/'^ rf* The difference in the two scores is due 

to the fac/ tha^ the tw^ coltunns sre taken ^ 
^ * ^ fpcra diffeitent rtudies. 

In other words, Becker established a differential alpha for ability 
cnlyi that would rise with the level of education* But as seen bfelow, ^ — — 
Mause (l9?^) losing ^ more rspresentetive satnple and more isophietlcated 
statistical tech]r{\]ues came to the opposite conclusion. Namely, the 
ability adju^trnent was found to be mere important at the higher levels of V 
edticaticn. 

Early regression studies ^ 

Korgan, David, Cohen and Eraser (1962) used data on the 1959 earnings 
of 5,000 heads of households and a battery of e^tplanatory variables in order 
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to run an earnings function in the United States. Two measuree oC ability 
w«re*^^^d: (a) rank and proeress in school, and (b) the interviewer's 
assessment of the individual's ability to Cooir.unicate. Table 3*3, below 
shows the felalfive imt>ortan<ie pf selected variables in determining earnin^^s. 

Table 3>3 



Relative importance pf selected variables in determining; 










Characteristics of 
head of hpusehpld 


i^elative importance 
(beta coefficient) ^* 




Education and age 


t 




Seic 


.220 




Occupation ^ 


• 205 




Attitude towards hard work 


.067 




Race 


.066 ' 


T 


Ability tp cofnmxoxlcat^ 


.061 




Physical cpndition 


.056 




Rank^^and Progress in school \ 


.027 





Source? Morgan et.al. Cl%2), p. 48 

^. The beta coefficient is a standardised ordinarjf regression 
Coefficient fbr the units in which the variables are ex- 
pressed. Therefore, its size shows the relative i^nportance 

- pf dif ferent'^independent variables in explaining the 
dependant* ^ 



Beta = Regression coeff, x 



Stand. dev. of indep. variable 
Stand^dev.of dep.vari 



Therefore, this s-.udy has shown that ability is not as important as 
education in determining earninf^s. However, it is tinposslble from the 



40 



38 



published results distinguish the effect of age relative to the effect ^ 
of ^ducatil^ and therefore arri-Ve at ^etiraat^s for alpha. ^ 

Before we present th^ caveats a&sociated with this st;u<^i let uc 
examine another presentation of the Baia^ results. 

Morc^an and David (1963) . have later published gross and adjusted 
age'-earninge profiled for different educational levels- It was from th^ee 
profiles that Beckar estimated the alphas reported earlier. ^ 

Concentrating at the age group 35-**** the following implied alT^^as can 
, be comput^d^/^ . ^ 

Table 3.^ 



rhe Proportion of earnings due gducationj^ Jbat^fediJ^ational 
level ^ 



Sducational 
level 


,A Ipha 


1-8 grades 








12 gfades 






.86 








1<00 


^ .'"^S'^adtfate study 





* Sourcei Base'd on Morgan and David (1963), 
As shown in this table, the alpha rises by educational level. In 
fact| the unitary alpha between a first degree and graduate study means 
that no adjusttrvent of the earnin^^s differential is needed between these 
two educational levels* However, one should be cautious with respect to 
this result- 

Although Morgan and David's study is superior on many counts relative 
to the tabulation stiidiea ei<amined earlier, It suffers from © major defect. 



\ 



ERIC 



39 

It hal^ overstandardiaed earnings and therefdre the values of alpha reported 
above should be treated as Icwer limits. The alphaa reported above are^ 



st&ndardised for odcupation* Howeverf occupation is one factor one should 

V *^ 

not standardise foriae it is the vehicle through which the effect of education 



on earnings takes place- To put it in Becker's terms 

vhtji standardising one must be careful not to 
For education has little direct effect on eami^ngs; it operates 
^ primarily indirec^tly >Chi^oug}i the effect on knowledge and skills* 
Consequently, by stanctHrdising for enough measures for knowledge 
and sklllf such asr occupation or ability to communicatet can 
eliminate the entire tru^ effect 0^ education on earnings". 
(Becker isGk^ p*66)< 

But it ^^^td be noted that even in the presence of an adjustment for 
occupationi the alphas assume very high vaiues between the hi^er educational 
levels^ ^ 

Hunt (1965) used a 19^7 eurveV of time magazine on the incomes o€ college 
graduates to run an eaJ'nini^s function. The total number of observations 
was 2i625- Hunt used a host cjf explanatory variables liice ability^ Years 
Of graduate sl^udJi parents college attendancei occupation-, region and so on- 
The measure of ability was the te$t ecore in colle^^e, adjusted for variations 
in the Frading standards among different fields within the same ^ollege- 

The way Hunt's results are presehted make it impossible to est^iroate a 
value of alpha* However, theVa^^ of return to college ed^^cation, when 
adjusted for all -the above variables w^s reduced by about 50 per ceht. 

Hunf's study suffers from a'rather small sample sizei used income 
rather than ean^ifigs* used ^cx^pation in the set of eiqplanatory variables 
(and thus overstandardi se<i earnings) and- refers to graduates onlyi But it 
. isLJiidel^ q^joted in the field perhaps the first earninfjs function using 
the ability variable. ' ' 
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Ftirther earninga ftinctiofls " ^ 

Carroll 4nd Ihneii (l96?) have used a eatnple oJT 6? high schoo^ and J^m- 
year poet-eecovidary school graduat^ to' study the relf^on^hip ^twe 
education, abiiitV and ot]|er variables/ Ability was measured as a 
crade average in hil^h school (As**, C=.2^ D=r^Ft:0). . / 

* ^ r 

After adjusting for a t?attery of variables Clike*ability , age motuer*© 
education, residence during "is*^ school siie J^high school class) the 
differential between the two'sohodling ^oups gave an alpha- coefficient 
eijual to . . ' 

But the limitation of this study i?tTat it dealt only with technical 
educat^n and that the aample size wa£ very small. p > 

Ashenfelter and Kooney (1968) used a 5roup of male Woodrow WSflson 
fellows elated between and i960. £ince all fellows were of the 

sane age and sex, no adjustment waa necessary for these two variables. 

The dependent variable in the regression was the recorded salary in 
1966. a ExplELnatory variables included the field of graduate study,, the 
number years graduate study, the highest degree held (B.A.., ^I.A., 
Ph.D.), profession, nuinber of yea^s of work experience and ability. 

Ashenfelter and Mooney used several alternative measures of ability; 



scores on echola&tic aptitude teats* verbal aptitude, ?hi &«ta Kappa cnember. 



ship, and the average of verbal and ct^t^iema^os aptitude. The different 
experiments proved that only the i^mtnematics japtitude related to earnings 
and therefore it was kept in the regrealion* The mathetnatics aptitude 
w^^^easured on a 200«800 acale. A difference of }O0 points produced a 
difference of ?6Q0 per year. *^ 

- ' CoflipflriniT the coefficients of the years of ^^rsduate study variable, 
before and after control for ability, this study yields an alpha coefficient 
of .90 . . 



.43 



ERIC 



It should be remeaberedf however, that this study i^fts coocerned with 

superior graduate students (all elected fellows) and therefore may not be 

rppredentative of the alpha in the population. On the other handi 

methodologically^ it is the beet stud^ reported thus far in terms of Isolating 

J. t 
the effect of ability oc the earnings differentia^*^ 

Weiebrod and Karpoff Cl968) dealt with a sample of 7*000 male eoiployeee 
0 with university qualifications of the American Telephone and Telegraph 
Company in i956. The variables considered were monthly salary, years of 
service with the compkny, rank in college graduation and <{uality of college. 
Both the tabulation and regression methods were used. 

The tabulation metl^ yielded the following distribution of earnings 



by ability; 



Table 3*5 

Index of eaming& , by clafle rank In college 



Class rlink in 
college 


Index by earninge 100 = 
sample- average) 


Top 10 per cent 


io>.o 


Hest ^ 




Middle ^ 








Lowest ^ 


91.0 



Source: Weiabrod and Karpoff (1965>, p.W 
a. In colleg^of average quality 
The above Index uae uaed to adjust the earnings of a college graduate 
for ability* Then the net differential was compared to the grosa differential 
from CensuE data and an alpha = '7^ raaultedi^ This refers to the college 
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tt> blgh Echool differential and adjusts for ability and college quality. 

' Moreover^ regressions were within each college quality-rank group 

in ord^r to assess the affect of differential ability on earnings*' The 

results were as follovs; each additional y^^ar of service yielded the 
t 

followin^^ eictra value according to ability (in collei^es of average quality). 

^ ' Tablg"3.6 ' ' ' 





ClasB Rank 


Extra Income 


Top 1/10 


\ 

^162 


Rest of top i 


153 


Middle T 


• 551 - 


Bottom i 


151 ^ 



Source; Welsbrod and Karpoff (l968), 
Namely, it was ^ound that allhouffb ability (as ^^asured by ranl4 in 
b&), had an effect i^^he very top of the class, it did act have much 
effect for the majority of college ^aduates. 

The above results, however, should be treated with caution as they 

refer to males only, to employees of one particular company, to ^aduates 

' t ^ ' * 

only, "arti'Tjt^^-Uae.j^aEQ rank was the one reported by the employee himself. 

Hansen. Weiebrod and icanTofi -^CL970) used the cjjaracteri sties of 2,^103 

men who we5fi^_tejec ted TtT>m military service ihO.963 because they failed to 



pass the aFQT (Arm^d forCB* ^uali fication Test). ^S^ie dependent variable 
in their earnin*ss function was annual Tfearnln^'S in 1%;?. Explanatory 
variables included the number of years of ©Choolin^^t and AfJ^T score as a 
proxy for ability, traininr outside school, ^6*, coj.our, marital etatus, 
family si^e and region* 
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The earnings function t^hen ruti without the ability variable* gave 
an extra inc<Mja of ^1.5 per year, per one extra y*ar of schooling. The 
inclusion of the ability variable lowered this value to ^30. 3t thus giving 
an alpha coefficient for^ ability only equal to .<f9 • ' 

The results of this study can hardly b^ generalised to the population as 

a whole^ i The reason is that they refer to ^Uow aChievers^^; namely,, it i$ 

not surprising that differential ability Is important among a group who^e 

f 

average ability is very low. Moreover the alpha adjustment centres around 
an average level of schooling of 8.9 years. Therefore this value of alpha 
cannot be applied to higher educational levels. (For a controversy on 
this study see*Chiswick 1972, Masters and Ribich 1972 and Hansen* Weisbrod 
and scanlon 1972). . 

Rogers (1969) studled^36^ amlGB vho were i" the 8th or 9th grade in 
1935 in Connecticut and Massachusetts. Their earnings were recorded later 

in 195^1 i960 and 11^|g*^ Several earnings functions were run including 

I' 

several alternative proxi^es for ability; age, IQ, average mark at highest 
level of schooling j^nd the presence of mental or physical handicap. 

In one set , of regressions was found to have a non^^atistically 
significant effect on earnings* although kge and the presence of a handicap 
affected earnings. In the final Set of regressions the following alphas 
are implied; .86 for the secondary level and .73 for the higher level 
(Rogers l96?t p. 112). 

These alphas include not only an ^ibility adjustment, but parental 
class* reliSion* marital ^atus ^|n a number of jobs changed. . Roger reports 
that the correction aloiie did not have ^atly effect on the priv^ate rate of 
r«tum to college education. This was equ^tl to 9 per cent for both an 66 
I^ man and a^ 1^1 ly man. (See his table 11). 



Rogers* r«Bult6 should be treated with great caution ^because of tht 
very ac&ll a&m^lt size axi6 tht f^ct that the observations are limited to 
Certain Eastern tT*S. cities. But this stu<3y ie widely quoted as for 
the first time evidence oiv longitudinal earnings by educational level ^as 
presented. " 

Grillchge Cl970) attempted to conduct the tiearly perfect controlled experi 
mevit to isolate the effect of ability on education, but unfortunately baoed 
on i?ery weaH data* Grilichea u^d for his ear ninfcs^ function tabulated data 
of income reported by taxpayers in Sweden along ^ith their years of schooling 
and The totS. number of observations were 19 table cells* The 

variable was measured at the ag* of lo and was therefore free roost of 

the effects of education. 

The addition of the ability variable to the regression lov^red the 
years of schooling coefficient from «d|5^ to *03li thus implying an alpha 
equal to .%« However, the fact that the data averages from tabulations 
and moreqyer they refer tKincome as reported to the t^g^ authorities reduces 
the generalisation value of this study* 

<3rilicheB and Mason {l972) attempted to conduct another controlled 

experiment in order to differentiate between the effects of ability and 

education erf earnings* For that purf^se they used a 196^* sample of 1^*5^ 

United States veterans and their AFQT score as a measure of ability. 

r * 

Gnliches and Mason worke<i wi±h two <iifferent measures of schooling: schooling 
before and after military service* The latter ia not suppose<i to have 
influenced the AF^ score and was therefore jjsed the regressions* 

The coefficient of the schooling increment in the recession without 
the ability variable is equal to .0528. The inclusion of the *AF^T score 
and eocioeconomie^^agk ground (as measured by father's status and region before 



schooling) lowers th* echoollflg coefficicot to ^O^^S* This aniounto to 
BXi implicit alpha ftqual to ,86 - of thid finding Qriliches «md 

MaGon conclude: 

" while tho ustial «6tlindtefi of the contribution of education 
nay b« biased upwards due to the omission of ouch , variables 
(ability and socioecoiiomic background) this bias does not appear 
to be large «md is muiiih ^nailer th«m UOi per cejit originally 
suggested bv BenisoiU^ * \\ 

:. ^ V/ * 

This conclusiPn, however, has to be qualified by the fact that they 

oonsidered military veterans only and a measure of ability one might have 
doubts about* ^ 

Hauae Cl97l) concentrated on the problem of ^compleotept^ity between 
ability and echooling* Earnings functions have ueuallybeen fitted in <m 
additive form, namely 

Y = a +bS + cA. ^ 
This aeajis that Schooling and Ability are perfect substitutes; for if A 

is increased, the effect of S on Y remains the^ same* 
A more realistic model, hbwever, would have been 

Y = a* + b'S + c'A + dSA ' * 

where SA is the multipllgative "interaction term*'- Now, if X Is raised, 
the effect of S on Y changed as well. If the sign of the d coefficient 
i'^ positive, then ability and schooling are complements in determining 
income. If d is negative, then A and S are substitutes. Beyond the 
of the d coefficient, another way to detect complementarity between S and 
A is to run earnings functions within schooling levels and observing the 
val^^f the c coefficient- 

Hause analysed evidence from three sources J new tabulations obtained 
from the Rogers sample, the Project Talent data in the U.S. and the Huaen data 
for Sweden. When earnings functions were run using the Rogere data, within 
schooling levels, the following results were obtained. ' 
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Table 3*7 

The Effect of ability on eamlnga by educational level 



EducAt iotial lev^l 


Coefficient of 

(on log 65 earoinga) 


Hean IQ 


Bij^ aobool dropout 




95 .'gN 


High school 






graduate 


*700 




College dropout 


•360 


107-8 ' 




•910 


115*6 


B*A* + 


1-3^0 


117-3 



Source* Hause (I97l), pp*?95i 29l- 
Since the effect of ability 00 earriinga rises by the level of scboolingi 
Hauae concluded that ability and schooling are complementa in determining 
ear II Inge* 

The implicit alpha coefficient jr«&ulting from Hause's vfork is -of the 
order of * This refers to the college level and strictly to the abili^ 
adjustment* 

The National Bur^u of Economic Reeeargh - Thomdike sami^ 

Before we examine another work Hause, let us open a parenthesis 
and describe a sample known as "HBEH-TH"* Several earnings functions have 
been based on thia Sample and the data are still being mined* 

This aamPle is based on volunteers for Air Force pilot, navijrator and 
b^bardier programmes in the United States in 19^3. The candidatea for aueh 
pr«^a/nmes had firat to pass a preliminary screening teat^ The ones who 
passed this test were then given an additional set of 17 tests to measS^'e 
their different abilities. These tests were administered in 19^3* 
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In 1955 Thomdike and R&g^n stnt a qxi^otionnair© to these volunteers, 
including a question on earnings* This sample provided eventtia\ly 2,>16 
observations of eaJ^ings and ability. In 1969 the National Bureau of 
Economic Eles^aroh sent out fitnother <luestiormaire on earnings, and therefore 
earnings data for thla sample are available for 1955 and 19^9* 

The sample's limitations are listed belo^ so that we will not have to 
qualify later the result^ of each study that utilised this sample* 

Ca) 1*he data refer only to volunteers and therefore may jaot he 

^ representative of the p<>pulation ae a whole* 

(b) The data refer ^o males only* 
' * Cc) The data exclude persons in the lower spectrum of ability as 
the Air Force candidates had to pass a preliioinary screening 
test* 

(d) The ability variable was 'oeasure'd at an age at which it likely to 

n 

have been influenced by education. 
Hause (l972) examined further evidence on the question of complementarity 
^eUreen schooling ability. Using the N6£R-TH sample describe above 
he^un<J, a significant positive interaction term between ability j^^d schooling. 
In particular, he found that the difference in one deviation^5!A-^^*q<^l to 
^3 IQ p<il^t^3) yielded the following differencea earnings by educational 
level: ;?2^\at the high school level Ibid ^fSOO at the B-A. level* 

p The alpha\^fficients implied in Hause's work are -97 for the B»A- 
degree and .89 forM"iirther gradiiat^ ^tudy* These coefficients refer strictly 
to ability. Using tl^e Bogere eample the alpha coefficient for B»A* vas eaual 



to .8? . - \^ 



^ua 

Although Hauee's work^*^?^ be easily criticised in terms of the data used, 
he has pioneered in Purging th^alpha coefficient from socioeconomic background* 



His overall concluBl^n^ 1b that abllit; adJUBtm«ntB hev« practically no 

effect at the leBS th^ ^Ig^ school le^l, and that alpha ranges betueen 

.67 and .90 for the higher educational levels* 

Qintla Cl9?l) in an effort to dlscriuilnate between yhat calls th^ 

"cognitive** and, the ^^affective" modelSf conplled evideac^ on the effect 

of the Iticlusion of ability on the regreaoion coefficient of schooling* 

In Glntle^ words, • 

*^by cof^ltive ch«racteristlca vre (tieati Individual capacities to 
logically combine^ analyse, interpret and apply informational 
aymbols* By effective characteristics we mean propensities 
codified in the individual's personality structures, to respondt^ 
in stable eootlonal and motivational pattemSf to demands made 
upon tim in concrete social situations"* 

Consider s^ain the two fainiliar relationships 

¥ s a + bS (1) 

Y ^ a* + b*S + cA (2) 

Assume that in (l) th« level of schooling is a proxy for cognitive achieve.* 

ment variables* If the coc^itive jnodel Is correct, then b* in equation (2) 

should he equal to or near zero. Tlie reason is that the Introduction of 

explicit ability traits (A) in equation (2) has stolen all the explanatory 

power of education. Tf, on the other hand, b* ^ bt then the affective 

model is valid. Namely^ education affecta personality traits and therefore 

earnings* 

GintiB reviewed nine^eaee studies the result beinf^ that the introduction 
of the ability variable did not chanite Blgnificantly the b coefficient of 
the schooling variable. Therefore, the evidence backed the affective model* 

Regardless of Gintis* interpretation,' the rssulta surveyed can be used 
to compute alphas. This is done in Table ?*8 below* The value of alpha 
ranges between .6^ and and it is much nearer to one, in most casesy 
than Deniaon*s *^ * 
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Table 3.6 ■ 
Implied alpha coefficients 9 casa sttidiea 



Author 


Alpha 




coef fic ient 


HiUl BSft And U Ai AhrnH ( unntiV^l ^ sh6H 1 




Coiaisk (1968) 


over .90 


i i>uacan (1968) 


.7^.90 


1 Ciitrlght (1969) 


.6^.78 


Dwnoan et.al (l968l 


.80 


Bajema (l969) 


.37 


Grillchas and Haeon (1972) 


.8^.88 


Sewell et.al (19^9) 


.93 


Taiibman and Walea (l969) 


.96 



Source: &aoed on Glntio (l97l). p.^T? 

Alpha cfliials one miimereductlon in the value 
of the schooling coefficient. 
At this point, we examine a study which, although has not considered ^ 
.the ability variable e^cpllcitly^ is of some methodological interest* 
JBowles (1972) reversed the procedure described thus far, namely he first 
V inserted other variables in the regression, like socioeconomic background, 
and then education, i.e* " 

Y ^ a + b (Background) 

Y = a' + b' (background) + cS 

^And therefore is not incliided in the review table 3*9 below* 
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ic of this procedure is 



Tne logic of this procedure is that socioecononjic background or ability 
comee before schooling and therefor© should he first inserted the 
regression. If the inclusion of does rrot change th<> original b 
coefficient m the first equation above, then , it can be concluded that 
education is Dot important in determining earnings* Ana this was in 
fact Bovles* finding. The alpha coefficient cor respond in^^ to a background 
adjustjnent was equal to .6 . 

Becker (197?) criticised Bowles in that one ^hould study the effect 
of education on 'earnings by having all variables in the ref^ression and not 
by introducing them sequentially. Cf course this criticism also applies 
to the Gri liches and Cintis experiments reporteri earlier as" they hav* first 
introduced education in the rePTession g^d "^^t education ability 
simultaneously. ^ 

Cne wonders, however, vhat would be the reLS*Ut of .an exercise where 
ability is introduced first, and then education.^ UnfpH:un!ftely, the literal 
ture does ^ot provide such e^eriment. (Unless trne accepts Bowles' social 
class variable as a proxy^ for ability). But i^iven the fact (?) that Iticome 
correlates better with education than ability, the subsequent 

introduction of the schooling variable nik^ change the regression coefficient 

1 ^ . . ' 

on the ability variable. \ ' ' 

Ijj a related experiment, ^Morgenstern h%E run first the earnings 

function with -education and socioeconomic backpround in the set of explanatory 

variables and then re*^oved the education variable. The result was that the 

explanatory power of the TOd^^(P^) dropped by over 60 cent. This 



^ron Griliches and Kason (l97-). p.SS? we get- the following simple correla» 
tion coefficients; Cor(inco(ne. ability) = .33^; Cor(income, schooling 
increment) = -5^9. ^ 



/ 



51 



findiag contradlcta Bowlea*^ 

Taubman a^d tfalee Cl973) hav* run ©aminss functions In the United' 
Statfeo ueing thft(^B^-TH ooniplfi veterans and a batte^Tf of 17 ability 
scores* Only mathematicol ability w^s found to be related to ^arninSsi 
thua confirming Asbenfelter and Mooney (^9^)* The alpha coefficient 
re«FUlting frooi their work at the higher educational l«Tal is *S3 * 
Hovever, this includes ability and secioeoonomic background adjustments*^ 

Hauser^ Lutteraan and Sewell Cl9?l), as, reported by Solmon (1975) + 
fiujalysed the earnings of 1,000 high school seniors Wsconsip in i957 
who responded to a follow.up in \3^h* S^tCce all respondents' fathers 
vftre farmers in I957i the earnings were already adjusted for socioeconomic 
background /'^^'rhe^lpha coefficient strictly for ability^was equal to .6l • 
It refers to unspecified years of schooling* 

Conliek Cl97l) conducted two e^cPerlmeDts using the matched data 

technique reported earlier* In the first experiment he used the results 

of a longitudinal study on child development* The children were all born in 
- - , *• 

Berkeley, California and their was recorded from infancy to the age of l8» 
Their terminal education and occupation was recorded at the age of 30* 
Howeveri no earnings were recorded* Conlisk matched the above ohildrea 
*iith the Census tabulations of earnings by occupation* In this **ay 75 
average observations were generated cn earnings by schooling and IQ* The 
result of the earnings Omction fittin^-uas that the addition <>f W did not 



^wles wortced with data from a Census ^rvey covering 20,000 males in 1%2* 
Morgernstern worked **ith data from the 1968 Urban Problems survey covering 
2t700 heads of households in. 15 Horthtrn 0*S* cities* In both studies, 
socioeconomic background is ioeasured mainly by parents education* 

^For a critique of this study aee La^ard and Psacharopoulos (l97^)* 
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affect tile 6<^oolin^ coefficient. In factt tj^is exp^rimtfut yielded an 

*alpha equal^to 1.05 whe/i the IQ raeafiure V-eferred to the' age of 1-5. But 

\ 

of course this reTsult should }ah treated with caution in view^of tht high ^ 
stondJird error of the negative 3^ regr^selbn coefficient in^'^the regression. 

In the second experiment, Conlisk matched earnings and scKoolittg ^ A 
categories from the 1930 Census to Army General Classification Test as a 
measure of ability. This procedure generated 11?- average ob^ervstione and 
the resulting alpha i^lficient was equal to *kO . 

The ^uthc^ himself admits that hie procedure . is weaki and in view of 
the ^iv^rse re^uXt^ we 3o not include this study in the review table ^.9 
below. J 

. We end this survey of the literature with a footnote on the work of 
, Jencka (1972). Jencka u«*d j^iainly da^^rom the U.S. Census and the pro-ject 
on Equality of Eduoatioaal Cpportun^y on the earnings find Other character- 
istics of white non-farm males i'n the United States. The statistical ' 
* 

technique used is that of "path analysis". This is similar to represeion ^ 
analysis with the difference the effects oV*one variable onto another 

can.be studied in sev/ral successive "paths'!. For example, father's * 
occup^ition affects t^ie dhild's educat^ioni which in turn affepts the child's 
occupation and which affects e*;^ child's eventual earnings.. 

Jencks* overall conclusion jis that .the main determinant of eari^ings 
is luck. In facti the combined el^fect of edutation, family*^ background, 
ability and occupation explains only 22.2 pei^ cent^^of inc^Hite variai^ Tt^^tVfeen 



indiviiluals 



occupation explains only 22.2 pei^ cent^^of : 



his ^^n^lng has created ^ great y^ontroversy In the United States. ^ 
But the deficiencies In Jencks* analysis' are numeroust tir^tly, the 
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ition of 



eaminge of females ai:e ^^accluded. Secondly, the age disti'ibut 
j^rnings is^not considered. Thirdly, we do not know if the effects of 
edticstion and other variables are statistically Bif?pi^Ti>^2)^'''^l^Mxis mod^l* 
Fourthljr, the effects <?f education on earnings are lOund via the individual*© 
occupation. But as mentioned earlfer* it & conceptual mistake to 
standardise for occupation as the effects of education on earnings are realised 
by occupational mobility* Jencke states that the dlreotVffect of education 
on income wac found-to be , small but he does not state what is hia criterion 
of 6i2e. Furthermore, Jencks wixea data froro different sources In derlvinr 
the final paths between variables, and this must have introduced unknown biases 
in the results. (He also ottdts weeks and .liours worked)* 

Another reason wh^ Jencks* results have raised sceptic!^* is that they 
are in contrast with a host ^f other studies in the UtS* usin£ special samples 
' and in which the statistical stfoiif icance of the results ib known. For 
example, the explanatorv 'power of rro^t of these studies is more than double 
thaJt of JencksV inodel.^ ^ 

tf&ere do we etan^ 7 ^ ' * ^ 

Once jriliches wrote the following on the subject of ability adjustments: 

*^Thts is a very difficult topic with a large literature and 
* very little data" (GriUches 1970, p. 92).* i 

This comment ie entirely valid today. Although the literature has 

grown still furtheri the data on which the analyses reported in this paper 

are based leave niuch to be desired^ All studies considered in this paper 

suffer from one or more Of the following defectsi 



^or^detailed critiques of Jencks' work see the February 1973 issue of 
The Harvard Educational Review i and Psacharopoulos (l97^)* 
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(a) Tb« sadple used is not representative of the population a& a 
^ wMle* Th* samples we have exatniiied referred mainly to urban 

>hite males in Particular regions of the United States^ 
{ta) The sample ic usually too small permit a rigorous statistical 

analjfsie and consideration of interaction effects* 
Cc) The ability variable hae been usually measured at a late age 

and therefore has already been affected by education^ 
The reader should have th^ feelin*! that no single study rePcrted above 
cculd claim to Irave solved the perennial Problem of ability adjustments* 
Perhaps « study like "Douglas children" in England could provided a more 
firm ans/er to the problem at hatid^^ But until the results this study 
are available^ will h&ve to live with the existing evidence^ 

Bearing in mind the above qualifications we may attempt a synthesis 

Qf the results reviewed thus^far. Table 5*9 sl^ows the value of alpha 

\. 

coefficient from the various studies classified by two dimensions: the 
educational level it refers to, and whether it refers to an ability adjustment 
only* or to ability plus other factors* '*Other factors" in this case ^ 
stands mainly for socxoecDnomlc background* 

Let us now conaider some su^niaary statistics resultint? from this summary 
table* the overall average value Qf-alpha is equal to ^77 * In other wordst 
regardless of the level of educatioft or tht ability - plus oth^r factors 
diiJtinction* education responsible for over three-quarters of observed 
earnings differentials* . This is a cor.siderably higher value thsn Denison's 
"three- fifths" { ^ = ^60) used alrtfost universally thus far^ 

^his is a longitudinal follow-up study of 5,000 boys and girls born in 19^6, 
Test scores have been recorded since ag* oT 5, as well as their earnings 
now that they are in the ■l^^Jfcr market* For a description of this study 
see Douglas {1%^) and DoU^I^, Ross Simpson (1968), 

• O / 



When we concentrate on the ability adjustinent only, then th« v£iiu« 
of -alpha rises to .86 . Therefore, a strict ability adjusttnent would reduce 
observed earnings differentials by 1^ per cent* This wight not be judged 
as a terribly important ad jtistmeEit i in spite of what intuitively fhou^t- 
Overall value gf alpha 

Correction for? - ability only ^ - .96 

- ability plus other factors cr = ,77 
Let us now consi^r the overall valu^ of slph^ by educational level 
based of course on those studies that have been explicit on the level of 
oducation>tbe adjustroejit refers to. Table 3»10 shows the value of alpha 
for ability only, and for ability plu« other factors, by level of education* 

/ 
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Table ;*9 

Proportion of earningg differentials due to education relative to ability 
and other factors 



Level of schooling 


Adjustment reference 


Of 


Source 


Higher education 


Ability • other 




Denlsoti (t^Wtivj^ 


Primary 
SecoDdapy 
6. A. 

^ One year ^aduate 
study 


Ability • other 

> * 

11 ri 


.86 
.88 
.66 


Denieon (197^)^ 


Higher 
Higher 

Higher 

Secondary 

Secondary 


Ability 

Ability + other 
Ability + other 
t pi ft 


.60^ 
\6l* 


Becker (196^) 


Secondary 
Graduate study 


Ability^ other 
ti Pt 


.tfO 
.86 

1 «UU 


Morgan and - 
David (196 J) 


Two years post 
eec • technical 


Ability • other 


.73 


Carroll and 
Ihnen (1967) 


Graduate study 


^ Ability 


.90 


Ashenfelter and 
Kooney ( I966) 


Higher 


Ability • other 


— -a* — 


i^eisbrod and 
Karpoff (1966) 


Yeara of schooling 


Ability 




Hansen 1 Weisbrod 
and Scanlon 
<1970) 


Secondary 
Higher 


Ability • other 


.86 
-75 


Rogers (1969) 


, Years of echoolirif^ 


I 

Ability 




Griliches (l970) 



Continued 
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Table 3*9 - Continued 



Lt4^ of schooling 


Adjustment reference 


or 


Source 


Years of achoollif^ 


Ability + other 




Griliches and 
Mason (1972) 


Higher «ducatioit 


Ability 




Hause (1971) 


Primary ^ 

U4 f*h AV> 

signer 
B.A< - 
Graduate ^^dy 


Ability 


1.00 

•7/ 

.87^ 
.89^ 


Hauee Cl97£) 

\- 


y^^ars of sch<x?liJig 


Mostly ability only 


.85^ 


Gintis (1971) \ 


Higher 


Ability'* otberi X. 

y ^ 




Taubman and 
Wales (1973) 


Years of schoo^i^ 


Ability''***^!*^ 


.81 


Hauler et.al. 
(1971) 

* 



XT 



Sourcei See text, 

Koted; a. Ba$&d on Table 5.1 above. 

b. Using the Bell data or tbe Vfolfle and Smith data 
and class rank as a proxy for ability. 

c. Using the Wolfle and Smith data. 

d. Using the Morgan and David results; averages for 
agee lP-5^ and 55-7^. 

e. Based on Gorselinet not corrected for under- 
reporting of earnings. 1 

f. Refers to the ages 35-^^* 

g. Using the NBER^TH sample. 

h. Uein^^ tbe Hofrers sample. 

I. Overall average of the alphas implied in Gintis. 
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Table 3*10 

Proportion earninfifl differentials due to educatiain by leval 
of education 



Educational level 


Alpha 


coefficient 


Ability only ^ 


Ability + other 


Primary 


1.00 




Secondary 


n«a« 


.68 


Higher 




.79 


Graduate study 


.89 


- .82 ^ 



Source: Based on Table 3.9 
■ WoteSt The "ability'^bnly" column is f ronf Hausfi (1972)* 
a. Uaing the NBEH^TH samPltf 

Unfortunately 1 the results are bo mixed as to preclude any inference 
on whether the alpha rises or falls by the levelof schooling. Hauae'a 
work seeflis to indicate that the alpha is falling by educational level when 
Only the ability factor is controlled for. But no one could generalise 
this .statement as it is based on a single case study. On the other hand, 
the* value of alpha in general is so high that the question of whether it 
fftlla or riees by educational level might be considered trivial* 

By wa.V of guinmaryi and subject to the quallficatioas mentioned earlier 

Our review supports two Propositions. Firstly, the greatest part of observed 

earningjs differentials by educational level Is due to eduefftion* When all 

available studies are taken intp accounti this part is greater than it mas 

thought before. Secondly, we| Cannot be conclusive on wheti^ th* value of 

, alpha rises or falls by educational level. Hence, at tHis agnostic staf^e* 

J 

one may continue to use a "single value of alpha for sll educational levels. 
And of course this value wculd have to be' well above. the fO per cent used 
almost universally thus far. 
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Chapter 4 

EFF^S QF VARIATIONS IN ^HOQL QUALITY 

In the prevloua chapter we^xaniined evidence on the importance of student 
ability relative to years of schoolingf in deteimining earnings* The result 
of our review was that, in spite of intiiitive claims, differential ability Is 
not am ijnportant factor in deteimlning earnings differentials betu^en graduates 
of various school levels* 

In this chapter we turn to eiaaine ^^he t^la^w importance of another, 
possible detemlnant of earnings; school quality. The follovdng section 
explains the rationale behliKl this issue in tems of alternative policy 
implications* Then take a cloaer look at the quality dicaeneian of educatio^, 
t>btb from the Point of vieu of measurement sDd the theoretical reasons why ^t 
migiit affest eamiJiSP* The review of th* existing evidence on the relationeblP 
between earnings and achool <riallty forms the bulk of the chapter* The evidence 
is preceded by a few me thodc logical points concerning the eaminga^ducatlon- 
<piallty relationship* The last section attempts to draw conclusions from the 
empirical review* 

He will classify the rationale for studying the earnings-quality relation- 
ahiP mnder four headings; ^ 
a* for efficiency 

b* for equity ^ 
c* for the allocation of students among existing schocils \ ^* . / 
d* for the allocation of new schools among regions* ^ j 
Efficiency * The immediate rationale for studying the eamlngs-Scbool 
quality i^latlonshiP is for choosing between the extensive and the inv^nsive 
margin of investment in schooling* There are two ways in which the analiiy ► 
of the labour force (aa measured by lahour earnings) can be iipprovedjs either 



be lipprcjvecLS eit 
exteheiv^ mlrgln) 



by Increasing the level of schooling of the population (exte^isiv^ mirgin) or 

/ 
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by iiD proving^ the quality of schools (intet^elvs mar^n). Both activities 

a 

aro ooa-tXy* The Problem is hov to chooeej between tho tv#o, or in what 
proportions to thea both? i 

Considor the following eaminS^ function' 

Y = a+bS+cQ + dA (0 
where is the iiidlvidual'e eamijige, ^.^^ 

/ 3 ier the quantity of schooling he hafi received, 

(e»ff» the total mnnber of years he attended echool), 
Q is a measurs of the quality echooling, 

(e*g* the amoTint ^e camnunity spends on education), and 
A ie a DieasuTQ of his ability, (e*g* hie level), 
' The b coefficient in this ftmotlon shows the strict effect of years of 
schooling on* earnings, cot^troXlin^ for the effect of other factors liice echool 
quality ((%) and ability (a)* Sl^ilaj^ly, the c coefficient ehowe the strict 
effect of quality on earning* ^ 

% measuring ths S and Q variables in aPProPjrlate units, or transforming 
them to refer to a common baae, comparlspns c^Dt^be made between the b and 
c coefflcisnte^ Thie comparison con be very useful in formulating educational 
policy* For eiamPle, If b> c the quality of the labour force shoyld be 
increased by increasing the level t>f educational attainment of the porulatlon* 
If, however, c>b the quality of the labour force should be Increased by 
providing better schools and not by Incrsasing the number of years of schooling* 

One possible transformation of the b and c coefficients is to relate them 
to the cost of increasing S or improving^ Q» This would yield rates of rstum to 
' quantity (r_) ve^^ <iu^ity (r.) of schooling* Althou^ there have been plenty 
of r^ estimates in the literature, evidence on r. is scanty* Whatever evidence 
exists on ths retums >to quality of achoollng is rsvleved later in this PaP^r* 




Ecrtiltv * Another w^b of equatl-cy? (ft )j abq^vSe-yla for ^Sjiyliig th€ factoro 
adsoolatdd with income 4lljetrlbutlo^i^*i^|^>jpfedge of th^ 'oc^rces^.of Incomo 



distribution can be used for pollcy'/^Mti^^tiotf. towards- equality* FoV examplef 

by taJtlng tfarlancea of both eldee of eqiiktiaa-(^t^'we can express lnc<M!io 

lne<(Uikllty (moaiJurcd by Var Y) as ?i funotlon^LAhe TrariaiSce (aild covarlanco) 
of yoaro of schooling, <Tualit^t and eo on* . J/ ' / ^^/^ 

Var T a f(Var S» Var Q, C^r$Q, .^^^^ (2) 



An Income diotrlbutlon pollcj oould then ta/ik^ ithe vari^Ble wh^s^ v^J^ance 



lo (Qootly aaooclated with thd^, yjxrl'anctf .^a^ln^^ ^ 
^ 3 vorouii Q_aP policy Instruasnta * Lcr|j,^^ & paifenthoala at tiii« T>oint 
and examlno the relatlonohlp between afi^- quality cl^ echoollng: a0 

polloy inotrumento* ' ConJ?lder two attributes of^any poj^lcy Inatrumentj a* Its 
effect IvenscD relative to other Instrumonta, and b. its lending to manipulation 
by the policy maker- . ■ * 

COBParlaons^between the b and. c coefficients In the eaJnlngs function 
presented earlier refer to the first- attribute, above* Prom this comparison 
we may conclude, say, that 3 Is more efflective than Yet when w© come to 
enl^rce a policy Increaelng S we may find that the Variability oj^ this 
-inWtruiient 1^ ^ijdlted* Whereas Q could be eaally used as on instrument (e.g. 

increaaijig 'PUbllo expenditure on schoole), a policy of Increaslr^ S ml^t 
be nrti<lfi more difficult to implement (other than at the minimum schooling 
legislation* level)* 

Thia point can be made more explicit by considering the main detemlnants 
\of Q^mingB as possible policy instruments* As shown in Table 4*1 below/^the 
lity of schooling Is the moat convenient public policy variable in terme 
of implementation* Therefore, regaxd^ega of the relatlAre si^ of its 
effectiv^e^Bt the Q instrument is important in edticational planning because 
of its ease ^f iinplementation* 



Table 4*1 

Ptolioy relj^ance of the d^tettalrtanta of ^amiit^ 



Earnings datenalnant 


Subject ^0 alteration W 
^lAic policy? ^ 


Race 
Sex 

Socio-economic background ' 
Ability (^natlc) 
Quantity of schooling (s) 
Quality^^f Qchooling {q} 


]lo 

. 1 

No ^ ^ 
No (in present genoratlofi) 
No / 
Tes' (for low. l^vel S) / 

; ^er* )" 



V 

Allocation of studefits * ^ The. efficiency issue dlBcuased ©arlierNfais^nnBd to the 
\ aJlocation of funds between S apd. Q* fphe solution to this problem woul5^^4j3felve 
it\creased capacity of sooe kind (either at the ertensivie or intensive. uiarKln), 

Now let Ufl turn to another^ ahort tem, efficiency problero; The allocation 
of ' students biy ability to e]i:lsting achools of differing quality* Depending 
on. whether the qua^lity of schooling is a complement of substitute 'to ability 
^ in detemlning earnings, one might follow a different policy of allocation 

cf studjemts eonon^ schools* Fbr example, if more able students benefit mors from 
better (piality schools (i*e* if Q and. A are complements) one might advocate a , 
policy ef encouraging good students to enrol in schools -of high quality* Or, 
perhaps, should one advocate bussing of low A students to high Q schools? 
' ^ The extent of complementarity of aubst^tut ability between Q and A can be 

studied by Introducing^ interaction tenns in the earnings function, nflmelyi 

T = , ;i 4 b3 4 cQ + dA 4 ^QA * 
If e> 0, then Q and A are oomplements in deteimining earnings, "Alternatively, 
the same issue can bei analysed by running an eamingB function ef the types 



T = a +,b3^'i* c(r 
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wiihln ability gro'iyis^ If c classified by ability rises, then A ancl ^ 

Allocation of ne'W ^c^iools .. .ifhereas the last issue i^fei?red to the 
efficiency ii;, , allocating students anifn^e^dstin^ scnoolsi this issue refers 



to whether one should balld hT^ or low quality (reni, cost) schools, aiid ^ 
wh^re to locate them? More precisely; .should one build high qu^xlity schools < 
In lUPb^ areas or in rural ns^as? ItJ it disc rim intitioj*^ that dep^eaes the 
naming?' of blacks ofr a low schooling quality? Jhould one, therefore, ^ build 
high quality schools in the South of the United States? 

The theoiry J- , ' ^ 

^ Tie 3d \oc reason for inclwiin^ a quality variable In a/i eamir.ga function 

is that Labour is, not homogen^ua* Controlling; for ^ one cm therefortf' study 

the effect of J on Y* Alternatively, one can find' the effect of C on^^ 

controlling for 3* But why should there b:' ari effect of Q on T? Let us list 

>. t 
three theories th^^t hav^ been put forward in this respect* 

In the first place we have i!ie ciarj^nal oroductivity ifheory*- Better 

qxiality me^uis better instruction and transnission of ejrtrr. skills* Quality 

improvement is an investnent, thf/retums to whicH appear ok hi^^er eami'hgs 

fy^ the graduates of better scnools^ Once expenditures on quality improvements 

aretpccepted aG an in>(ftstrient , one can^ tal>:. about thte social rate of return 

to ^choolinc qu:ility* - ' ■ ' 

lieict nay^the screenijPc; hypothesis v<hich is in sharp ^cpntrcistj to 



dlnal pj'oduc 



the ciar^inaT pjsoductivity theory- Thb screening T^^To thesis says thai;^ gradurtte'a , 
of batten schools eam more simply bec^ixise emoloyers/'prefer^^ them high 
paying jobs, relative to graduates of poor quality schoolsf* School (juality 
acts as a screening. device at the Hiring point* Therefore, the extra e^tq^gs 
of graduates of hetiier schools do not necessarily reoreseni increased /nargAal - 
product ivity*''" 'If this theory is correct, one can no longer talk about t^ie social,' 
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retiana^to qua^lity mprovwnentst Better quality schools carry "a private 
(transfer) value, bdX m soc^^al ifalue* 

The .third theo^ could be swranariBed as " quality is n<:>thliig morft than 
ability ". It is a fact that the high quality schools aire also very selectl'^ 
Th^r^fore, what aPPea3^ as ^return to high guglity migjit simPly be a return 
to ability* If this view is adopted, however, the <r^lity issue is redttced 
to the abilitpr issue discussed in chapter 3» above* 

One could carry this argument a little further and claim iJ*&t what 
appears as a return to (juality is, in fact, a return to the student's 
socio-economic background, motivation and the like*. The real challenge, 
the^Wfore, is to deviee testa for isolating the effect of <niaiity* Ip the 
context of our methodology it would mean introducing sijDultaneously into» 
th^ earnings function measures of school qrlality, student '^ility, social 
class and the like* 

V 

What qualit.v? ^ 

In the above we have been talking' IcwjJ&ely about "quality'^ without trying 
t'b specify it fu0her* In this section we discuss alternative measures of 
1 School quality*^ ' ■ , 

Leji us distinguish three major groups of quality variablees 
al by school e^nditure * •* 

* b* by a non-e3cPenditure assessment of schools . * 

' •'/ ' 

c* by student cfuality* p ' . / . '» 

Thp variable par e^ccell^nce for measuring ySchool quality has been the 
aver^i^per Piipil expenditure* (Kirsch and S^gelhorst I965, Hunt 1963, Morgan 
and Sirageldin I968, Rogera 1969, Johnson and Stafford 1973, Morgenstem i973 
and Soljnon ^9l3)* The expenditure variable/may refer to a Petrticular school or, 
more co^jonly, to the whale State where th^ school is located (if the 
*ijidlviduala providing the observations we^ educated in different States)* 
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Although cortvertient, thia variable hsts several major ehor^comings • 
Firstly, there is enormoue ec'riool experiditiire variation i^thim States* 
Secondly, it is not clear whether the school exPendl,ture refeii to 
instructional coats only, or includes lihrary and research oosjts.V Thirdly, 
a high expenditure does not necesea^rily mean better quality* that is^ the 
ef ficiencj^'with which the school budget is used is not made explicit. 
Pinal ly y pri vat e ejcpenditure on schools is not captured by itaje school finance 

■ ./ • 1 

etdtisrice* * 

It is for the above reasons that sone rei*earchers have resorted to coat- 
i/fdependent measures of school quality* Thes£ includes 
a* the teacher-pupil ratio ('-Jelch ^$C6) 
b. the classy^ize (Carroll and Ihnen 19^V) 
c» the sciwfoi'e reputation^ like being in the *4op ten" 
in the U-3. (Johnson and Stafford^ 1974) or Oxbridge, 
in England (Ketc^ilf 1974)- 
Lastly, some reuearchors have used measure of the student ability as 
a pro^ for the institution's cfuality (Hurt 19^3, jolcion i973, Seed 'Vrd 
Miller i97C). However, .it should be noted that the ability variable is en 
average for the whole strident body of a particular school ard does not vary 

i 

over particular individuals (as in the previous chapter)* 2vldently, the 
right PTw;edure would be to introduce both a non-ability ^^j^ an ability 
variable in the regression in order to discrljTiinate between the efi'ects of Q 
and A* 

There have been two poP^lar quality indices i;ised by some researchers* 
(e-g» Link i973t joljnon 1975, tJales 1973)» These are the Astin index and the 
Cpunnan index. 

^Although Welch {f<)C(.) and jokion (1973) have dealt explicitly with 
teachers' salaries. 
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J ^^^^ (''9^^) ^13*4 factor analyeia to gumniArls* a host of studeDt and 
institution characteristics into a selectivity indent and an intellggtualiam 
index. Selectivity refers no'^ only to the Percentage of entrants relative 
to aPPliccuits, but also tal^g into account the institution's operating budget, 
research funds, scholarship funds and lihrary size. The intellecttialistn 
index reflects mainly the students' high school grades. It should be noted 
that the correlation coefficient between selectivity ^nd intellectualism is 
nearly .8. ^ 

The Qouman {i9^j7) index is used to rate the academic quality of under- 
graduate colleges based on fellowship granting foundations and industrial 
opinion, staff Publications, curriculum and student services. Ifi short, 
Oounnan*s Index is based on a consensua of reliable academic and indj^trial 
opinion about the institution's excellence* 

A review of the evidence ^ 

Ideally, what we would like to deduce from the following revtel* is the 
importance of quality variable in explaining the variance of earnings 
(for people with the same amount of schooling' and similar fu3rlher chai^terlstics)* 
In order to arrive at this evidence, one should have either the Partial coefficient 
of determination between earnings and <rti^ity, controlling for other variables, 
or the so-called ^^ta" coefficient, {see chapter above). 

Unfortunately, th^qe atatiatics cannot a^^fs^ys be derived from published^ 
results. Different authors w^re interested in testing different hy^t)ieses 
andf of course, they publish wha^t tHey consider relevant. Therefore, in our 



what tHey 
to secl^n 



review we will have to resort to sect^nd best statistics, like the increase <>f 
the variance explained by adding the cpiality variable or the monetary effe*^ 
of one uii4± of schooling relative to one ^it of quality* Obviously, problems 

7 ■ . 

of measurerejft units arise, but we have improvised in each case ao a^ to ' 
arrive at Bome meaningful comParieona* 
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H\mi (^^C^) is perr*iips the first stuiiy that attempted to' introduce 
a school quality variable in an earnings ftinctlon* In analysing the incomes 
of 2j625 college graduates as reported to o Time magaalne survey in 1947, 
Hunt tried two alternative meaj&uree of quality EUnong his explanatory ^ 
variables: 

t college prestige as measured by the average 
ability of the student body; 
5^ t> college expenditure per P^Pil. 
The coefficient on Q proved iiot signifiCfintLy different frwn zero in 
the regression. Per pupil eipenditure, however,* was fotmd to have a 
Hsigniflcajit effect on earnings* The total variance of earnings explained 
with the inclusion of the Q variable was 22 per cent* 

Hunt summonsed the effect of ^ on lifetime earnings by estimating 
rates of return to expenditures on ijnprovlnig schooling quality (r^). This 
was found equal to }2 per cent ajid is higher than the returns ^ 

to .vears'ojC' Schooling (r^) at the college level (equal to about 
9 per cent in the U» Jt ). When student ability was introduced in the 
regreesion, however, the retuiria to college quality were applroxiin^ttelj' 
hsdved* The following table presents the returns to college quality 
classified by student ability. " ^ 
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Table 4.2 



Reimne to Coll*>ge feiallty 'ba: Student Ability 



Ability level^' 


r^^' (per cent) 










75 




100 








150 


6,4 



a, . This refers to Hunt's own 

ability index ah^ not to I,Q, 

b, Tor the businwe field only. 



This table gives us the first hint that ability and qu^ity co^lement 
each other. The returns to Q are double -for the more able, students relative 
to the less able onea. 

The limitations of Hunt*s study, hct#evex, are that it^^ed a rather small 
sEffliPle, income instead of earnings, and dealt only with graduatse. But it 
gave the first clue as to the compleraentarity between Q and A, aomething not' 
evan discuased by Hunt in the interpretation of his results, 

Hlrsch and 3egelhorat (1965) analysed the incomes of 239 ^»ef«ons. with 
lesa than college education. Jhe indepent^nt V*rlpfatef in the^^egression 



includeSl years of schooling, se^c, occupation, ag^i family background and 
achool^<;ualit?, t^uality was measured by per pupil expenditures. This ia 
one of the few ./t-il^es Trm which we c^n Ihfer the relative importance of ^^ch 
independent variable in explaining income variance. T^he ranking of selected 
variables appeare in Table 4,3. 
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Table 4.^ 

Relative importartce of selectej, variables 
in ex^lainiru: eaminjts 



0 



Independent 
Variable 


Zxpiained incone 
variance { percen-ta^o ) 


Years of schoqling 


7.8 


5ex' 


7.8 






Occupation 


6.8 


Age 




Quality of schooling 


3-^ 


Family bacic^xowid 


1-2 



dourcet Hirach and iegelhi>rst (^9^5), V*19^* 
The total explained variance biy all Independent variables in this 
study is AO par cent. 'Education is the single major contributor (7.8 per 
cant), followed by sex, occupation and a^* The quality of schooli^lg 
explains about half of the Variance e^cplained by the years of schooling 
(3.4 per cent). When the earnings function fitted sefterately for 
males, years of schooling e^cpl^ined 11.6 per cent of the variance of incoime. 

The reeults of this study should be treated trt.th caution* Firstly, 
income was used inptead ojf earnings* i^condly, the sample elae is ertremely 
sm^ll (K = SiS) for the results to be generalised* Moreover, occuPation 
was included in the set of e^cpianatory vat*iables. As noted in ih& Pluvious 
chapter, one should not control for occupation in an eemine^ functijon* For 
it is through occupational mobility that the returns to quantity and quality 
of schooling could be realised. To put it in another way, the effects of 
Q on Y in (this stiid^ have been biased downward by controlling for occupation* 
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Wj&lch (l966) inveeiigaied the relatianstUp bfttweon th^ i959 incomes 
of rural scales and two indices of school quality: 

1 of tsacKerfi* salaries and 
teacherwpupil ratio* 
The oteervatlons refer to averages for 45 statee* 

Iffelch'e analysis ie veiy aggregative and difficult to interpret* 
What appears relevant for our review ie that teacher salaries had a 
positive Effect on the quality of schooling \*hereaB a hi^ teacherwpupil 
ratio had a negative effect on Q, 

Carroll and Ihnen (1^67) etudied a sample of 45 graduates of poet-secondaiy 
technical schools end 42 graduates of secondai? schools aa the control group* 
Independent variables' included ability (see chapter 3, above), family 
background, weeks worked, locality and school 'qxiality* The quality 
variable was measured by the class size* 

The coefficient of the Q variable in the regression waa negative and 
statistically significant* Each additional pupil in the class had the 
effect i>f reducing the monthly eaminga of the rest hy B cents* The 
overall explained variance of eamlnga in this work ie 55 Per cent*' But this 
reault should be qxialified hy the amall sample aiae and the restricted range * 
of educational levels considered* 

y Korgan and ^irageiii^p (l9^6) were directly concemetl with the effect of 
schooling quality on earnings* For this purpose they studied the earnings 
of U525 heads of households who were not self amployed or farmers* 
ExPlanatoiy varlablee included age, sex, race, yeara of schooling, locality 
and school qi»allty» The last variable was oieaaured bgr the average Per 
pupil state expenditure on education* 




Korgan and oira^jeldin followed a slightly different methotiology 
than the '^^^^ reported thus far. As a firtt step th^y remove the variance 
of earnings due to se^t, a«e, race ar.d i'oars of schooling. Then they 
regresD the resilxial earnings on the quaXit:,* of schooling. The result i 
was ^ follows for the Primary and secondary lovelt [ 



(Residual ) 
( hourly ) 
(eaminiss) 




Tt = .07 



It\ oth«r words, tno qualify of education explains 7 per cent of the eanriinge 
variance of those of the oane a^e, sex, race and years of schooling. TKis 
figure is tibont <louble the one reportfed earlier by Hirgch and Segelhorst. 
Morgan and ^ rage Id in used a dlfferen^ measure of quality for the 



college level. TUis is ^ selectivity index developed by Caas Bimboxm 
(19*^4). Thf^B Q measure reflects the percental' eirtrants relative to 
apPlicajita and the averaS^ ability of the student body. The following 
table shows groas and residual earnings by college quality. (The residual 
earnings ^re otrP^ned 'tS5*"feubtr;icting expected earnings standariised for 
sex, rare, etc. fnSn mtu^l esmirfs). 

Table 4.4 
Ilamings hy Collet Quality 



College quality 


Cross earnings 


Residual eamings 


Most selective 




/3,2£4 


je lective 




104 


lion-selective 


8,400 


W45 









Jourcej :;or£:an ani Jira^ldin i^^6S) 



77 



75 



A-S shown in thie tatle the effect of college quality on eaiTiin^;^ is 
reduced when eamingg are £itan<lardiaed forjother factors like sex^d race* 

Morgan and oirageldln also estima^tQ the rate of return to ejcpentiture 
On iiiiproving scbooltng quality* This waa found equal to 15 per cejft and ie 
slightly hi^er than the One reported earlier by Htint before ^ta/ti^isation 
for individual student ability* Of cotirse, Morgan and oirageldln did not 
stajidardise for stud^ ability when considering the quality variable* 

^ejsbrod and Karpoff's (19^8) study ia based on 7fOOO employees of the 
Aitterican Telephone and TelegraPh ComP^y. All individuals are males with 
college degrees* Monthly ©amings i^ere analysed in conjunction with ability 
Cueasured by college class rank), years of service with the company and 
college quiility. Quality was ascesEed by the Ccnpany*s Bsrsonnel Officer^ 
and colleges v#ere classified into four groups: best^ above av^rage^ avera^ 
and below average* tfeisbrod and iCarpoff used both the tabulation method 
and earnings fun<^lon analysis In studying the effect of Q on Y. 

When earnings were standardised ' for age, the following croes tabulation 



resulted! 



Table 4.^ 



Eajnln^ of p&llejge graduates far collet fluallty and student 
ability^* (ielected aalls) 



otuderit 
* ability (ft) 


College quality (q) 


B«st 


Average 


Below average 




119 


103 




Middle 


104 


94 




, Lowest 


97 


91 













Sources Weisbrod and Karpoff Cl9^)t P»493' 

a» Refers to top 1O Per cent of the abillity distribution 

b, Refers to the lowest ^ 

c» 100 = overall sample mean* 
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:51nco wfi will meet elmilaJ^ crota-t^toulationa later In this P&per^som* 
fiiPXanation ard caution on h^wjto Ir^e^Jret them is in oider at tfiis 
etagB, Ono May of reading the tabW Is 'bry conoertt rating cm horizontal or 

7 

tforticol differences between figur^ located in the comets&i 



it9 


10^ 


PHoriEontaX ^ * 


16 


91 


90 


Horizontal ^ = 


7 



For example, the earnings gap by Q iddens as we move froo low A students 
to top"ft--sJt;Udents (7 compared to t6)* This might be interpreted as 
evidence of - compX*ia^^'**^ty between student ability and college ^iwality* In 
other words, more abXe students "b^nef^t more .from high (Quality coXXeges* 

Bat this coiT^er figure coiaparison shouXd be^ q\xallf ied Ininiedlately as 
depending upon the distribution of the variabXes* This comparison would 
onXy be valid if the toP category and the bottom categoiy referred to the 
□ame percentiXe* Clearly this is not 'the case for'tlie A varlabXe' (top 10 
per cent compared to Xowest and the Same applies to the arbitrary 
diotlnction between *'best" and*beXow average" Q* 

Another way of reading a tabXe this kind is to concentrate the 
middXe, of f-diagpnal^ figures : 




Horizontal ^ - 10 
VerticaX ^ = 12 

Jlnce these figures refer to the centre of the respective distributions, the 
horizontal difference represents the effect of qu^Uity holding ability 
constant (=; tO in our case) while the vertical difference (-12) represents 
the effect of abi]Lity hoXding quaXity coinstant*.. 
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The ^JOmParieon of these differences mi^t be iJiterprete<l ae the 
effect of ability beiji^ stronger than the effect of qii^ity* However, 
this resxilt ehould he further <Pi^ified hy the ^act that theee figures 
^Tt derived fi^om a cross-tabulation and therefore one is unable to judge 
their statistical significance*^ 

In anorther analysis e'amings functions were fitted within Q and A 
groups'in order to assies the effect of Q cm Y controlling for A and 
vice versa* (It should be Jioted that the level of schooling is already 
controlled for as dii indivldixala are college graduatea)* The eaminffa 
functioj^was of the following fonni 

Y - a + b (Years of experience)* 
The b value iii |a tabulated below by A and Q* 

Table 4.6 

Value of one artra Year cf experience by aollage quality and 
Btiidant ability fin j) 



Student 
ability (a) 


College quality (Q) 


Best 


Average 


Below average 


Top 


199 


182 


167 


Middle 


tS7 




162 


Lowest 


14^^ 


151 


156 



Source! ^ieisbrod and Karpoff {l96S), p,496. 



This tabulation confims, in some sense r the previous one. Years of service 
becone increasingly valuable for the mere able gradiaates of good schools- 
Concentrating on the crosa«flgurea {as explained above) the effect of 
ability ( i 5 31 ) appears to be higher than the effect of qualify { ^ - 
Alternatively, controlling for ability {i.e» reading the fiddle row) one 
can isolate the effect of college quality. 
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Finely, W^^sbrod and K^intoff^esitnate tho-t the difference between 
the best and' worst quiility college mSarsc ^ivlj^oo over the lii'etime earnings 
of an Individual of averaee ability (p*/,97, Table la.)* For a top ability 
studeJ^t the corresponding; difference wouldi have been /21,500 and for a 

> 

low utility stxdent /10,700* Once a^in, oollegc quality matters roore to 
■\ the noi^ able student* * 

Ho^rg* {l'^6<i) nain concern was ihe effect Of ability on eamin^^ (see 
chapter 3, above)* Hov/ever, in analysing: the eaminc:s of Y^A males he 
included a achool expenditure variable* Although thia variable w-e included 
in t^e regression as on alternative prox^.' for ability, *it is in fict what 
others have uoei as a pro^^y for school quality* .Jhatever iJiterpretation one 
^p^ves io the achool tjxpeniiture VLariablo it proved statistically insi^ificont* 
(in fact it correlated negatively with earnings; R = -*19). 

Jar.iere ajid T'echlinK C07G) used data frt^i^ special survey bv the 
Bureau of Jocial Jcicncc aescarcn und }y- 0 Census data to stud;.* the — ^ 
rolatior^Lir.ip between eamincs, [ibilit" and ccllcf^e qu-^lity* The tr^bul^.tion 
hctl'tod jfae used tn3rcue:hout this study. ^^^^ 

The ability varir^.b^e was ir^casured by t otudsnt's verbal ^AT^ aCore* 
^ This define five^ability classes (A1> A2 . OC^:^*^ - 

il4 = ar4d A5< 2^)* Colle^^ quality \t:\s r-c tsured b:' t- ir^sti tution*^ 

ir;:>trucllon rost por ptpil* In thi:; jay throe qii^ility c.itccpriea wero 
defined CQl>,^nOO, ^ 1 DOO - r99, '^>< lOOC)* ' 

Dsnier^ ^u^J- Jiec \linf; oreGent their results ir. tcms of discounted 
cxtTL lifetine eariiLncii of colle/rc fjpraduates over hirh school ^aduatcs. 
(li; the follo'.vinj^ cross-tahulation earnings t^vc beon rounded to the 
nearest /lOOO)* . / 

. J : 



^Jchol^stic Aptitude Test, ad^inister<*d by tl^^e CqIIoc^ Lhtrance Sxajnination 
Board of llev* YorV;* 
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Table, " 
Lifetine oamtfij^. differential lx;twegri colle/^ And hinh school 
ftraduat^g by college ^(uality njid stuUent ability (in jjl 



Ability 


Quality 


Top 


if Middle 


Bottom 


'9oP 1 




53,000 








66(000 


50,000 


' 38,000 




Kiddle 3 


57,000 


37,000 


30,000 




A 


54,000 


34,000. , 


y 22,000 




Bottort 5 




30,000 


14,000 





Jource; Banior© arid Itechllng (l97Q)t P*5^* 
CpTiccntrating*cit the niddle-A, raiddle-<l figures aee that the * 
effect of duality (^Y = ;^27,000) ie greater than the effect of fibility , 
( iy =^Z2>tOOO)^ This ia In contrast to the result obtained earlier by 
ii/eisbrod and Karpoff (i96B)* Hareover^ through similar* croas-tabulatlone 
Dqiilere and Mechllng conflrped the compleroen"^arity between student ability and 
college t^uftlity* Taking into account th€^coat of quality ttDprovements the 
authors reach the ooncluuion that additional college 'places should fip Ip. 
preference to students of higher abilityj but these places uhouiid be created 
In low cost institutions* 

T^re are several limitations in the above analysis; No earnings 
function was u^od and, therefore, one cannot establish the statistical 
Bignificajnce of the results* Ho control is allowed for variables other 
than A and Q. The verbal 3AT score was used as a proxy for ability whereas 
other studies have shown that only the matheirtatical score relates to 
earnings (Aetenfelter and Moonoy 1968^ T^utraan and Wales 1973). la^tlyt 



7*. 



ERIC 



82 



80 




r 



the instruction cost only *«as taken ^ a pro^ty for college qvxality thuB 

neglecting llbraiy and^reeearch ^jcpenditures. 

Reed and MlHer (1970) used dj^ta from a special survey of the Bureau 

of the Census conducted in ^96'l* The study group consisted of 2,559 males 

with collegte degrees ^-"'^^i data referred to average weekly eaminge, age, 

/ \ * 
'race, fa^herla occupation, region, field of study end college quality* 

Quali€^ wfefc^easured 'bfjShe average {verbal ajod mathematical) aptiti^e 

of freshmen in a given/college* In -other worde, an average index of the 

ability of the student body waa ueed as a pro;^ for college quality* 

As a f iret step, weekly finings were eeparately regreeeed against 

e^h independent variable* As shoi^i^ the following tatle^ college qyjality 

was the next elngll ijDportant deteniiinant of earnings for the B.A. level. 

But for ^li^er degrees-it is the field of specialisation that cou 



ounta 



first (7,2 per cent of earnings variance explained), irtiile quality comee 
in third place with 4iffl P§r c«nt of the variance explained, 
^ Table 4.8 

Percentage explained lyariance of earning by eingle 
independent variables 





C har^p te rlst Ic 


Educational level 


\ 


B,A, 


B,A,+ 




Age r 


7.9 


3.9 , 






College 'quality 


4.2 


4*6; 






Field of specialisation ' 


4.0 


7. a 






Colour 


.8 


1,2 






Pather*9 occupation ' 


.4 ' 


•7 





gouWei Reed and Miller (1970), P.180.* 
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In aJiother part of the /analysis the effect of college quality on 
aramal eatninsB has been aJBi| follows (controlling for age, field ofi. ' \ 
specialisation ^nd colour)* ^ , . 

Gain in attending bost school 

relative to worst school* j!4,400 6,100 * 

/ 

Theiiefoiie, the effect of quality appear to be stronger at the higher 

educational level* 

The nalji limitation ^'of this study is that A was used as a projcy for Qi 
1 

iristead of inctuding both A and Q In the refireeeion* Therefore, the effects 
of quality repft>rted In this study are feia^ed upwai^s* Ard although the 
tiependent variable is treated throvtghout this study as "earnings''^ it Includes 
income fpOa the operati/on of a farm or business. 

j(ohnson.and staff Jrl studied 1,039 white, Aon-f km juale household 

heads in order to arrive at social returns to quality as opposed to quantity 
of schooling* Eaminis were related to year:^ of education, ye^rs oC 

■ ' - 1 I > . 

eiqierlence, re^on an^ school quality* Quality was measured ^ the per 
pupil 3tatl ejcpenditure csi education* 

Sifhen the eamings runction waa fitted excluding the Q variable, the 
coefficient on the ytars of schooling was as f ollowa 1 

L<]|g Y = const* + *0779^S 
Inclusion of the quality Variable did not "steal" much of the effect of 
the years of schooling^ >i*e* 

llog Y const* 4 *ai60 3 + *2 Log Q* * 
oWhat this result means is that if we are interested in the/^ffects of j^rs 
of schooling on eaJmings, the omission of the Q variably would not bias 
up*ard |he* coefficient JDn 3*. ^^^1^ coefficient of th^ quality variable can be 
- ^ 



namely, an abilljty meaaure referring to each indiyiliu^ student rather than 
^^ * average A for thei whole studefit body* 

■ ■/ I- J 
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Inte^rpreted as the elasticity of income with reepect to expenditure on quality 

iinprovements. Ita size suggests positive but diminishing returns io improve- 

■ I 

ments in school quality. 

Johnson and Staffo3f^i computed marginal social rates of return to qualdty 
iinpro^ements for given educational levels. The quality maj'gin was defiped as' 
the last ^25 of expenditure. * 

Table 4*9 

Returns to quality of schoolinjc educational level 

(percentage) 



^ 

Change in expenditure 
per pupil (in ^) 


Educational Level 


Elementstxy * 


Secondary 


Collejge 


From 125 to 150 


2uO 




14.1 


Prom 275 to '300 








Prom 400 to 425 


.. 16.3 


13.4 


11. ^ 



John g^on^ ^tJ 



Stafford (l97i)i p. 1^0* 



Table 4,10 



Returns to quantity of schoolinji: by level of quality 

( percentage ) 



EducationaJ . 
level 




Quality 


level 


^150 


300 


400 


High iHchool ' 




1O.9 


10.5 


Oollege \ .^i^^T^ 

(vs. high schoj^F^ 


8.5 


8.8 - 


9.0 



oource; ^Johnson and. jtafford {l973)i p.i49» 
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Table 4^9 reveals that althou^ the relative import arce of tfu^llty is enall 
in e^cpiainin^ the variance of earnings, e^cperidit^res on <T^i^ity iinprovements 
at the margin have a high rate of retuR?^ In fact, the returns to quality 
iiuprovemenis are higher than the reiuix^B to incraaalng the number of years 
of schooling, as shown In Table 4^10^ On the basis of these results, 
Johnson and Stafford advocate reallocation of resources awQOf TjJ^ci schooling 
quajitity towards improving schooling quality^ 

Two limitations sbould.be meli'tioned regarding the analysis Presented 
abovsf Plrsilyj there was no control for student ability^ Secondly, the % 
Q referred to average Stste expenditure per pupii and therefore conceals 
expenditure variations between different echoole in "the sgfpB- 'St^e, * 

Johnson and Stafford (?974) studied earnings of another saznPle 
raferrlng to academic economists^ The independent variable^wsT^ years of 
experience, sex and graduate Pch9ol quality^ ^^J^'V variable was defined 
as.ta (V1 dummy depending on whether the ind:^j^|^ual was a graduate of 
the so-called '*big ten" U^S^ univeMitie^(A*€'/4^srva?dj Chicago, Yale, etc^ )f 
The fact that one waa a graduate of ^y^s^^Ci^^^mo^lJ^^ found to add 6 per cent to 
his annual earnings, conirolling for sex and experience* But this result can ^ 
be tfualified as being too specific t« rOne particular occupation (academic 
economists) and to one particular educational level 

Morgenatern (i973) analysed, tfie earnings of 1,624 ho^^hold heaiis Un l968 
in relation to years of schooling, experience, socio-economic background and 
school qfuality^ The Q varial^ls was measured ^ the averg^ per ijupil jtate 
expenditure on education* ^ 

Thia woT^ is of methodological importance as an attempt is made to distinguish 
between the direct effect of Q on Y from the indirect one, namely Q —V j Y, 
Ftor thife purpose Korgens^lj^^^^s™* following models: 
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Y p f {5, Q, Background) (l) 
' ^ 3 - g (Q, Background) (2) 

Y = lt^{Q, Background) (I) 
Model (i) revealed tha^school quality had a ai^ficant direct effect 

only on the earnings (jf blacks* The rate of return, on quality e^cpendituree 
was equa.1 to 10 per cent* - 

Model (2) reii^aled that qu^ity is an Important deterroinant of educational 
attainment* More specifically, a 10 per cent increase of per pupii expenditures 
^Is associated with an ajdditionaJ *^B years of schooling for blacks anji^.H 
for whites* 

Model (3) revealed that when ^ ie withdrawn from the regression (relative 
to model O1 the effect of Q on Y is apProiljDately doubled* Moreover, the 
earnings of whites are now significantly affected 1?^ the quality variable. 

The main conclusion of this study been that althoi^gh Q has a small 
direct effect s^eamings^ it has a strong indirect effect ^ influencing the ^ 
number of years of schooling ^.ttained* 

hiii^ (1973) studied the earnings oj" 759 chemical engineers in i%1. 

The independent variablee were years of schooling, degree held, ability^ 
experience and college quality* College CTuaiity was measured }siy the 

^reditation of ePecific engineeting departments ^ the Engineers* Council 
for Pt^fessional I>evelopment* Astin*s indices of selectivity and Intellectual ism 
were usM as alternative student ability variables* 

It is>worth undei^ining that Link used as a student ability mejisure what 
others have uBed aj9 an Institution quality measure (e*g* Morgan and Sirageldinf 
Hunt ( Reed and Miller^.and 3olmon), Astin's indices are certainly not 
appropriate as ability meaSur^JaB they do not vary betwen individtial 
graduates of the same institutionv-*-^^ * ^ 
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?ut Liitlt»8 strong point io that h« ©xportraento with alum^tive . 
combimit ions of Q and A in the earning rancti<>nj liket * 

Y = f (iJ, Q, "oth^r Variables) (l) 

Y B g (Sj A, othar variabl«a) (2) 

Y *- h (s, Q, A, other variables) (3) 

The first model yielded the result that beirig a graduate of an aocredlted depart- 
ment adda ^59 to the individual's annual eaminfi^. Addition of the Intel lectuallsia 
index a& a pro3ty for ability in model (3) lowered the above Q coefficient to 

demonstrates the point made earlier that, unless both ^ and A are ^ 
introduced simulttmeously in the regression the effect of Q ts biased upwards* 
t Model {2) gave the result that one extra point .the Aatin'e selectivity scale^ 
(which has a mean equal to 50) addD /47 to the individual's earnings* Model (2) 
explains 45.2 per cent of the variance of earnings. The addition of Q added .1 
per cent to the model's explanatory power (as Jijdged from the.R of model 3)» Once* 
again, ve get the result that Q alone (l.e./wheA controlling for ^he^ variables) 
does not account for'a large part of the nesldu/il variance of earnings* 

This para^i^aph exploits evidence f^^lir^ (^^73) regarding the value, of 
the 0( coefficient* The following^abl^ preeente earnings ^differentials by 
educational level before iind after adjustment for ability (i.e. by uaing models 
T and 2, respectively)* ' 

Table > 





> 




Educational levels 


Burnings differential 


Uncontrolled 
for ability 


Controlled fqr 
ability 


Fh*D. (vs* Waster's) 






Master's (vs* Bachelor's). 


492 




Bachelor's" (vs. college 
J ' dropout ) 


698 


748 ^ 



Sourcte^^^aaed on Link (l573), p*244 



MS 



V 




\ 



This evider^ce is in line with ^yir conclusion in the previous chapter that 
the empirical value of thetii coef ficieYit is nearer, to KO than 

Taulman and iwalea {l97^) analysed the eamincs of 5,000 veterans in 
relation' to yearg of scnoolin^, ability and &choolir.£^ quality* ;rfales {1973)' 
uflin^ the same saniple reported in ^eater detail the effecte of quality* 

College quality has been measured by Ctjurma/i's index* It was ftjvjid thatyf 
ecalinc the quality variable into fifths, only the two top fifths affected 
eamin#5S in a significant way. After controlling for ability, the addition of 
the ^ variable aidds 1 per cent to the explained variance of eainings. 
Al-Shough small In absolxrte Blie, this is the higTiest incremental reported* 
thus far* 

Wales reports earnings differentials by years of schooling before and 
after controlling fcr college quality, as in Table 4.l2* This table clearly 
.demonstrates that the effe<|t of college quality is higher, 'the higher the 
level of education. 

- Table_/[^T2 

Earnings differentials relative to high tichool Jtraduates 
by collar quality Xp^rcenta^^e) 



educational 


liot controlling 
for quality^ 


Controlling for quality 


level 


Low Q 


High Q 


College dropout 




14 


37 


B. A. f Iv. A.* 1 








Ph^D. 


63 . 


53 


98 



3Qurcet Wales (l97?)f 



a. All figures'arc alre^idy controlled for 
ability^ religion, marital status, age 
and back^jroxu^d variables* 
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SolniQii (1973) used the HBER-'PH earople of veterans as Tautraan and 

Walesf in order to etud^ in greater dejytli the role of colle^ <piality in 
the detexmination of earnings- SoljDon daalt only with those with 1>f 
years of schooling and, therefore^ the sample size reduced to 1^£00* 
The independent variables incliided years of schooling, etiident ability, 
oxperienoe and eolleg^p quality* 

Soljnon experimented with sia tiltemative irfeasures of qualityi Faculty 
salary, total school expenditure, eohool income, Gouiroan's index, Astin's 
indices of intellect^iality and selectivity and the average iAT score of the 
student body» The percentage of explained earnings variance by all independorit 

variables is of the order of 8 per cent, being one 0^ the lowest reported 

2 2 

R *s» Hov#ever, the incretaerital R j by adding the quality varf-ablej is as ^ 
high as .022 (i.e* adding 2-2 per cent to the explained variance)* 

iioljnon was able to determine the relative importance of the six 
quality variables in explaining the variance of earnings* Judging' from 

t-ratio of the corresponding regresaion coefficient or by the incremental " > 

2 ' ' * 

ft , the ranking of the alternative Q variables appears as follows: 

^ ' i\ 

\ t Faculty salaX7 

2"^ S SAT score 



Last student expenditure 

Two propositiona follow from this ranking; Firstly, there exist both 
instructional (as measured 1^ faculty salaty) and "peer" (as measured, 
by SAT of the student body) effects of Q on eamings, '^^Secondly, the mosti* - ^ 
popular Q variable used thus fat*, namely per student expendiVure^ is -the 
wofflt when compared with alternative measures*. Of course, thi^ finding rai^s 
doubts about the results obtained by * other researchers whose osely Q variable 
was the school expenditure- 
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, joltnon alao Provides evileTice on the efrect or controlling cru^lity on 
the rate of retturt to college eiiwr-ition. ,,Becker'Li eetiniate of 13 per cent 
drops to 9<7 per cent when college quality la controlled for. Simon's 

jCSj eatiioate of 7 P«r q^jit for his Particuliir sanple drops to 3 P^r oent, and 
the return to colle^ edijca^tion in the larger T^iuhn^n ajid ^alos sanple is 
lowered ^0 per cent wtven ^ controlled for* Pin?illy, Jolmon tests for 
interaction between college ^I^ality and student nihility. 'The result simply 
^confimed tne rindings reported earlier th^t Q and A ar« compiements in 
detemininf earnings. 

All the studies reported thus far have ysed U.j. dcta. Although t^iere 
exists a Ljii^eable literature on earrAr.gs functions in other co\u^tries, 
Priicticall^ nore has con^3iie^el the quality aspect of schooling* The only 
exception ia Met calf who onal/sei the s.il^ries of 1 ^^^P- uPiiversit^ 

lecturers in the C.K» The independent viririMes inclijded ^ge, subject, de^ee 

" ^ ^ held and ur.iver^ity of first ief-ree. The lisf v iriaVle couH be interrfreted 
as r«riectinr aci^oollnp qunility* Tr.e raiiu^tti su^rested that f^raduntion fron 
a foreign university .idle most to eaminf^s, while rrai\iitior from Oxbridge 
had the highest effect ,imonr domestic inetitutionLj. The qu^ility v.irlnble 
expHiried only -OC per cent or the re^idu^l variance <if the e?.mir;gs 

>^ 

uniuersitrr' lecturers. However^ t-^e tctn'il explained vnri^jice (by nil variables^ 
in this stuay is th^i highest ever reoortei (\i - .£9). 

\ 

Kow importnr' is sCHnoolinr gu^lity? 
^ It should be obvious that the prece.J ^J jurv^j> of existlnp results le 

^ not enough to Provide Tim answers to the policy q^jcstions listed sirlj^er 
in tnill chapter* The role t;noolir,f quality ir. the process of e^Tmings 
detepntn^itior: renains Mouded for a nunirer or reiaons* j irsPle sizes, l^'cre 
' relatively small or ioa speciric for Particular crouPG or peonle or 

educational leve^, oik) tne ,stiti$tlc-il iifniTicajice of at-^tenients t>te 
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effect of qualify cannot alw^e be established. Moreover^'there eeeros 
to be a fundamental conrasion in the literature as to whether one should 
introduce eimultaneOuBly in the earnings function independent me&aures of^ / 
schooling quality and stijjient ability^ or simply uae an average meaJ^ure of 
student ability aa a proDty for institutional quality. Subject to the above 
qualifications, \ie attempt in this section to bilng together the results 
of aev^ral studies 9^ given topics. Thie would hoperally provide an 
overview of the role of echooling q^iaiity at the present state of the arts. 

On the question of wtiat quality measui^ should be used, it appears 
that nKist studieSf because of data availability, have nsed the wron^ 
measure (average echool exp^diture). The two major defects of this 
measure is that it conceals individual variations within school districts 
or Stateaf and hafl little to do with the efficiency w^th which instruction 
takee Pla^e. As SoLnon (l973) demonet rated, it is faculty salary rather 
than overall echool e^tPenditure that determines schooling quality* Moreover, 
faculty Salary is superior as a measure of "J^ality to the average ability 
of the etudent body. 

The issue is not aa clear on whether one should i^ae q^i^ity ^nlv^ o-r 
al>llity fjjjg q^^'i ity varielil^s in an earnings function* As demonstrated 
in chapter 3 ability differences are not veiy important in deteiroinin^^ the 
earnings c^fjferential between grad^atee and non_graduates. ' However, the 
omission of the ability variable vroxild bias upwards the effect of Schooling 
quality on famings. But if both A and Q variablee are included in the 
regre'esion then one runs into probleme of multicollinearity*^ The best 
way out of thie dilemma seems to be the use of a recursive model in which 
ehility and quaitty separately determine parte of the system* Althou^ 



^Solmon. C1973) reports that the correlation between Gourman's quality index 
and the students' score ie ,6- 
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Morgenstem (l9Tl)yTias''*w^ a recvirsive systeni, the choice of variables 
aJMl fiinction specification aW s'uch as to preclude any inference on this 
iBSue^ X 

L^t us now turn to the tfariartoe of earnings explained by the qriiality 
variable, when 6ther tfairiables have been controlled for* Aai demonstrated 
in table 4»11 there seems to exist a consensus on this issue: 

Table 4>n 

P^pf-entage variance of earnings explained by schooling 
gualttY^^ontrolllng for other variables 



Partial correlation 
coefficient x tOO 


So'urce 


3.4 


Hirsch and degelhorat (19^5) 


7.0 


Morgan and dirageldin (j^^8) 




Heed and Miller (l^^7o) 




Johnson and. Stafford (197^) 




Metcaif (1974) 







Altnouf^ there exists wide variation among the partial correlation coefficients 
between the qftiility v^iable and earnings, the absolute fiize of the explained 
vari^ce is email* 

An alternative way of lookin;^ at the iniportance of the quality variable 
in explaining tf^^ninga is by comparing the e^cplanatory power of the whole 
model before ^d aHer tho ir-^usion of the (juality variable* 



91 



Table 4*l4 

Incmnental explalne<l varlaiioe of eamliiits Ijy 
adiding the quality vAt-iable (percentage) 



2 

Incremental R x 100 


Source , y 


.6 
.1 

1.0 ' 

^ 1 
•9 - 


Johnson and Stafforxl (1973) 
Link (1973) 
Wales (1973) 
SoLnon (1973) 



Depending on whether school expenditure or faculty 
salary, re^ppectively, is used aS ^ proxy for quality* ' 

Table 4*14 elAply confirms the previous stateoteni that the marginal explana- 
tory power of Bchooling quality ia small* ^ 

Pbr the sake of reference, the total explanatory power of all 
variables in the regressions is given in Table 4*15 below* This is, 

of course, a more widely published statistic than the partial correlation 

2 

coefficient or the incremental R reported above* 
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Table 4*1*1 

PercflntajTO variance of earnifigs explained 
fey all inde^Btndent variables Clncludln;? 
schooling mialllv^ 



\ 2 

) R X (lOO) 

/ 




22 


Hunt (1?63} 


40 


Rirsch and Gegelhoret' (1965) 




Carroll aiid Ihnen (7967) ^ 






te 


Reed and Kijler {1970) 


', }^ 


Johnson and 3taffgiU (I^TiV- 
' 7"' 




Johnson and ^affo^*^r{1^3r 


25 


Woreenstem (197^) 




Link (1973) 


15 


^al^aH^j)/ 


6 


Jokjor. (7973) 


^9 


r^etcalf (1974) 



Although tWe explaratoi^^ power of cixuility is small, the rjetu,ni3 to 
exponiiioro on cmallt^ ijiproy^ments *aro not small. A better collece 
quality meana ^,000 extra por year in the Mor£;an and jinif^liln eample 
or an extra 6 per cont of the an/iual salaiy in the Johnson ani Jiafford 
eaffiplo- In terns ^ lifetiijie camines, a boner collefre neaniJ ^14(200 



ejctra in the tfej^ytrod and Karpoff sample or^f^OOO in the Daniere ajid 
Meohling study. ^ 



All figures quoted in ti^is p.irHi^:r-^ph .ire rot of ^ibility 'and other factors- 



-ERIC 



95 



V 



93, 



When Buch earnings dlffei^tiale are related to the necessary expenditure 
that can bring about the quality imProv^ent, one a^ves at the rate of 
return to sohooling quality. The four studies that com^C^bd the returns to 
Bchooling quality found yields equ^l to or above the yia^dofe^gpfitures 
on increasing the number of years of schooling (Table 4*16), However, the 
evidence is atill so scanty that one could not recommend reehilffling 
educational expenditures from the extensive toward^ the intensive tnargin. 

Table 4*l6 
Ra.tes of return to eJcpenditures on 
schooliiw; miality (joeroejitftge ) 



r 





Source 


5 - 12* 


« 

Kunt (1963) 




Morgian and Sir^ldin^(l9S8) 


. 12 - 17*" 


Johnson and Stafford (i973) 




Morfienstem (l973) 







a* After and before ability adjustmein^ respei;;tively. 
b. Figures refer to elemental^ and college educati^f 
re a pec tively* 

One issue on which there appears to eiiet consensus is that schooling 
miallty and student afeUJ^-^iy are complements ^ At least five studies have 
demonatrated the complementarity between Q and A (Kimt 1963, Weisbrod and 
Karpoff I968t Daniere and Mechlin^ 1970t t(eed and Miller 1970 ^ SoLnon 1973)» 
T^ierefore, on strict economic efficiency ^i^Dunda, more able students should 
enrol at "centers of excellent^e" whereas lees able students should enrol at 
low cost institutions* But note that in view of equity considf^^tions^ the 
above policy prescription can be easily reversed* i 

£^ . ' • ■ 
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MONOPOLY ELiWaiTi? PI EAHKIHQj FROM 5CUCATIQH 

To what extent ^re e&mlngs differentials between more and leas 
educated persona generated by nonopoly power rather thah eJlucation^ 

■ ' [ 

The reason are intereeted in monopoly incomes is that iff, for example, 
medical doctors earn more tYmn other gradvates, the extm^arnlngs mi^t 
be attributed to reetrlctions of entry into medica^ schools rather than to 
medical training* Relaxing restrictions to entry wo;ild preeumably bring 
doctors* earnings in line with earnings in other occ^ipatione # In what 
follows we first examine what is really meant by '"hionopoly income*' and waye 
to identify ite existence or non-Qxistence» Then we ejcamin^^mings in 
different occ^ipations it* Bwy countriee and try to assesB whether they have 
been generated by monopoly power* 

Let us atai^ by deacrlhing the procees by which monopoly incomes can 
arise in a professional labour market* We wili assume that the market is 

a, V 

initially in equilibrium* Figure, 3*1 depicts the suppl^and demand 
conditijons in e hypothetical market for medical doctors* The vertical 

* 

aJCie measured the annual salary of ' the laet doctor employed^ wh^le the 
hori:oontal axis a^gasures the number of doctor^ practising in this economy 
or the equivalent in total physician services* The demand curve (^^) is 
downward sloping as addition^ phyaician services will only be demanded at 
a lower price* The initial ifipply curve (S^ ) ie upward sloping afi doctors 
face rising costs for providing extra services* The supply end demand curves 
intersect at point A, where 200,000 doctors are emn^yed in the jaconomy and 
their salary lsV^5,000 per year* This salary is n^^Ju^g^^ °^ "excessive" * 

or as a, 'Monopoly income" since people in similar professions (like dentists 

^ \ * ** * - 

or lawyers^ earn about the same* 
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Then asBUmo that the local m^^ical association decides to raise . , 

€ 

professional standards. Doctors are now required to apend two eJcJra yeare 
in training before ciualifylng for practice* ThiB would have the effect of 
shifting the Bupply curve upwalrls to S^, aa the cost of producing a 
doctor haa increased* The new supply curve Intersects the dcaiand curve at 
point B which cotv^er^ndB to a Ihumber' of doctor© equal to l80,000 and a 
aalai7 etpuil to ;<ao,000. Alth^^ijphe mai^cet iB still in e^iuiiibrium at 
point B, the increafied costs resulted In l^ss people entering the medical 
profession and those who enter (or who are aLready Practising) receiving 
higher salary* 

Doctors now earn ^^5f 000 more relative to other profeosioRS* Are jwe 

allowed^ to conclude that the ntedical Profession enjoys "Monopoly incomes**? 

The answer is clearly no* Althou^ doctors already in , the Profession earn 

a- rent (aa thsy <iualified under lower coets) this rent is a short ryn 

Phenomenon and ehould disappear within ^ generation or so. To put it in the 

^ economists* jargon, it ie a "cjaaBi-rent" rather than p monopoly Profit* For 

new entrants the extra /5,000 represents a compensating differential to allow 

- for the cost of longer training* Therefore, our first concluaion is that 

one can never aasess whether a mcnoPolr income exists or not hy simPly 

ftOTOt?arina eamlngB in different jProfessionsj The coat of trainin/^ has also 

to be taken into account s 

Let ua further assume that the local medical ascociation decides now 
* d ■ 

to restrici^ the n^ber of physician licences to 140,000* The alleged 

reason for doing so tpigjit be to protect the consumer from badly trained over^ 

seas doctors flooding Into the cotintry* The real reaaon, however, might ,be' 

to secure higher incomes for^its members* The result of this restriction 

. would be a suPPly curve (-i^) rieing steeply ^ter the T40, 000 doctors markT 
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Whatever t ha Price, additional doctors cannot enter into the profeseloji- 

The aJ3fiOciati(iH*'s meml>ers earn /30,000 per y^ar, which can now be 

oharacterised as a ^nonopoly income* The reason is the GE discrepaJ^cy 

between the demand Price and the fiupply Price* Therefore, in orfier to 

establish the existence of a monopoly income one mxist document a'livergenc^ 

between the earnings in a profesujioji and'the coat of producing the last 

Person ^ho enters the profession, jn our Particular cas«, the , difference 

b^weeta the demand price and the supply Price ^20,000 and this ^ 

represents a monopoly rent &9 long as the restri(53tion q^i the number of 

do<^tors te enforced- 

Implicit in the above discussion (largely drawn from Rottetiberg, 19^2) 
t 

io the distinction between "reg»ilation" and' "restriction*'. The shift of 

the supply curve from 3^ to 3^ was due to remtlation which is not associated 

with monopoly incomes. However, the further shift of the supply curve from 

to 3^ is due to restriction which gives rise to monopolyj Incomes* Gince 

the supply and deraaritt curves are not exactly known In practice, it ie very 

difficult to distinguish jbetween reguliation and r^trlction. {Richardson, 19^1)- 
< 

At this point we should also clear a common pitfall in monopoly income 
discussions* Assume that.ths supply and dsmand curves in Figure 5*^* refer to 
the social cost and the social value of medicine, respectively* The 
existence of monopoly incomes does not mean that there exists s discrepancy 
between the social marginal product of physician services and the **ag© rate* 
The impost restriction produces an' intsrsectlon qn the marginal productivity 
Bched^e for doctors (point C)* The lower labour input simply raised .the 
value marginal prt>duct of the last doctor employed (Bowen i9^3)* 

- So, what is wrong with monopoly incomes? Let us classify our discussion 
under the following headingea 
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&• Resource ^locatlonf 
. , b* IncoDie dlQiributiorif and 

c« Returns to edwxatlon* 
^ Referrijcig Ijacfc to Flfiur^ 5.1, the restriction of practice to 140,000 

dociopB results to a sooia.1 cost equal to the area CBS. The reason is_ tJ4at 
there exists a "pr^t" associated with the Practice of the 140^001**^ 
doctor oqual to the CE diso3r^P£aicy. In other uords, although^it costs 
sooi^ty ^10,000 to produce his ajuiual services, his services are worth 
^30,000. ContinuiJig in the same mamier for the 140,002*^ to *he 180,000*'^ 
doctors /iald a resource mi aal location cost equal to the shaded area CBE. 
In our pw^ioixlar example the misallocation coat amounts to ^00,000,000. 
* If the QNP this (not so) hypothetical economy were ^00 billions, 

^ monopoly incomes of Jue^ one Profeseion would amount to' .1 per cen* of the (3TPt 

This coet is sijnilar to that found in other monopoly areafe in the economy 
* ^ . (see Haiiberger, t959 and Leihenstein I966). 

Mioallocation of resoforces can "be conceived as between different occupa- 
tions within the same ootintry (e.g. between doctors and lawyers), between 
di^feren-^* regions within the same country (e.£. a particular 5tate enforcing 
its own medical examinations to restrict practice), or even between countries " 
, (e.^. via restriction of immigration of doctors from low producitivity to high 
productivity countries). In all cases, relaxation of the 

restrictions would mean hi^er product either within a country or on a world- 
vd.de scale. The extent of the resource mieallocation cost depends upon the 
elasticity of the suPPly and demand curves. In Pigure these curves 
ha'fre been shown to be elastic* But the more^ inelastic j 
^' the demand for Particular servicea, the hi^er would be the misallocaiion coet ^ 
inv^^lved. 
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ahtmld also be oVvious that reatriotive practices give liee to 

pockets of hi^ incctnes in th^ economy relative to nont^restricted .profesaiona* 

* . " - 

'Therefore, policies agEdnst* Astrictive ^tracticea would improve income 
distribution* 

The backbone of much of the ^tJialyoea discussad iti this volume is the 
eam±r\^ differential between more and less educated labour* If the 
eamln^ of the more educated labour as^e- faxiduoed ijy monopoly power, are 
we allowed to attribute the eainln^ differential to education? Let 
again take medicsUL education ^ an example* The eamitiga differential between 
a doctor and a high school graduate is ^0,000* A part of thia differential 
mi^t have- been produced differential ability required to enter the 
'medical school ^an isaxie we dealt with in chapter 3 of this book)* Another 
Part, however, might be due to the monopoly p<&weflp itxercised the doctors' 
association rather than^due to medical traijiing* \ 

Note that the social rate of return to Investment in education baeed 
on the crude differential would be oorrect* In other wotda, the restriction 
of entiy has the effect of raising the rate of return beyond ^^bat it would 
otherwise^have been* The problem, however, is to disentangle how much, of the 



V 



extra return Is due t<^-the restricted Practice* 

Two further methodological points are In order before we present the 
monopoly evidence* The first refers to the direction of the overtime 
(dynamic) adjust^a^t which sometimes might work towards equilibflum or away 

from e<iuilibrium* For example, a rise in th^ rates of retum to medical 

' t 

education mi^ eu^gset increasinE restricti^ if those retes were hi^ 
relative :to alternatives* Otherwise, the rise of the rates pf return would 
represervt a movement towards rather than away from equilibrium* 
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The Dccortl Point refers to. monetary verdua nonwnor.etary neatJUJ^eo of ' 

restriction* For exan-.ple, profitability neaaurea of different profesflione 

repr^acnt T;ionet;ir^ neaeures* Queues ajad ratioo of ^dniiasions to applicants 

represent non-pone tary jneasureSi In what follows wc K^ivo concentrated heavily 

or the former kind of n'Tieaaure^* The first reason for this tre^itmen^ iD lata 

availability. The aecor*! rftasor ia that non^or.et^r^' neaeures h^ive th^r 

own lePecta.' For exaijplo, if it is well taiown that entry into the 'nelical 

ochool iEf reetricted, applications vould drop ifot because of a l&ci'. of demand 

for r.edlral acrooX Placeo, t?ut rather to avoid fru^tr&tionp In thin 
/ 

cnse, aJnitiGiono-to-applioantc ratios wijula bo ^^a^ly biaae^l. ' 
The ev7.dejpce ' * 

In ar' ajnalyais that was to oecon^e a clauair, ?ricij:;art Kurrcto j 
(^3^*b) excirinel the Inrtonou ^Ir: five DrofesciorK: in tre Uniteni ..tates; 
Fh^'sipians, dent i:it3, lavr^ors, account. intc Tni erfirlee*^* Allhourh t^o 
penoj to which the data-rofer ^^)^?-'^^) is a little remote, wn report 
t j.eir ^'xr *ilyai J in i^oTiC t iil it conlnin^ r.as i~:T>ort 'uit r'ethO'iolori^''^i 
point:;* 

\ii firtit i-tep Fricin.^r .Lni ru;:notU c^tiLliz^' - nubctirlial lifforenre 
between t'";e level of ircorrjo m thr ,"X)ove fivp profC/Uiorc t ■■j-iole rjni 
Incone in ot^er .^etivitioj* Profe?3l'5r.ih> rereivr 1 . to -»^^ tineas* the 
averafie ir;cone of otj er workers. T^^o first exril-jiator^* T^rtor troy exinine 
la tho relative Vririr'.hilitv of inrorfti<>. other woriD, . r.rofcjaior. vdth a 
rl/jli tnV.sitory ir.core corpor.ent .JOi^JJ i.l.io conn.iri ^ r.iri er avorr-Te level 
_or incooe as ^ preniun a|;a±nut. urcftrtrAn^:;. MthoxW'h ^ ol ^ iJ.J^>]utel;' 
roJ cX'^jIvij, 're evid^riT*" -Uf:fe.i*od ^ pre ;tcT v^ri jn^e m "rofe^j^ional ^/^»^3\^t^ 
r on— rrofejuiom-l inrori^j • Thi:; ia il jO + rue oven In twr froii'^ of 



Vor H^liLo^Jition of t^.o rorrc^^tf; of ex^e^^^ tii: ihort-fr^, sc? Arro.r ^ri 
C^Pro^. (nr^'^) ^3n.d Bovj:;.^. (i"^*^)p 
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professionals* ' Ab showi in Table'^^tli doctoro haw a higher Ificome than 

/ 

dentistfi| and also doct03^' incomes are more variable than dentists* 

/ 

incoiDOB* 

Tables 5*1 

Level and variability jaf incomoe occuPationi 
y/^./l*. 19)4 



Occupation 


Income 
1 eve 1 


Coefficient 
of variation 


Doctor 
Dontlot 




At 537 


= { 



^\ ^ ^ioiircoi Priodniaji and Kiiisnotj^^ (1945)? .-PP* 

Ilotti* T>icj roefflr^tomp^or Vai^^tlon i^^^iiiu^ to 

tho [itrtXi'Vnrl i^tvi^liojcv llvl lo 1 t^je ^o.vi. 

* ' * / ' 

TKor. thoj' ^^focioOlI to c^x.irirK' thcj t^ffrrtj rjf Irjrnitlon, jiW nrorocoloxAlc' 

llvo In urban riTOoo wlt^: l-l/^ior inmniotj* i/hon otjmLciriiooJ ff)r conriunity 
oi^io, profooolonal incoiTiou fl3too<»l non-firofcttolonoJ inrO^ioo by up to l^'O 
*por coTii (ir^ thr ciino ro^^^nu^i ty ) * Anrormtl^/T for \htt hlf^ier triJLnln/^ roota 
of profoooionalt) ro.l^Jced thr nbovo oiimin^?) dif frronllrtl to 7U Por cfcnt* 
Thia rcDAinln^^difforDncc lo attrlbutoJ to rootrlctiorto to onto' into profDOoional 
' QCttvltloo* Priodman -ind (Tuinottj identify tvra^o^MJiCiu/ of ouch reotrictionoi 

a» lacK of tho noccooary ability to boeoroD a professional, and 
b, LnAk of noceosary fxmda to finance ler^hy training* 
iTierofore, the authors concluded that profeaeional workers as a whole 
constitute a 'Vjon-comp^tiniif ^oup". Kimely, by virtue Of talent fnd ^ 
funds they ar^ in. a favorable posiii^ relative to other§. Or, since the 
supply of talent and f^nds is lijnitep., others are e^coluded t'rom entering the ™ 
profeaJPionals' gro-uP* ^ ^ 
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Af'^er sorting out the overall differences between professionals as 
a whole and^ other occupations, Friedman and Ku^inets concentrate on income 
differehcea within the c^TOup qf profe^ionals* In this way they standardise 
fo^ ability, as, say, doctors and dentists tni^t be both of bqual intellectxial ^ 
caPaciti^i- The average incomes /(jfcSttors and*dentiate were as follows (in 
the 19^34 periodL): ; \ ' 
, Doctors ^jOei 

Dentists ^^3,061 ^ 
Or, doctora eam 32.3 per cent Ih, excess of dentists* Part of this ^ 
dif f orient IhiI is, of course, a comtenaation for the fact that doctors' trainirfe 
ie len^hior tmm that of dontioti; '*TSltiii|: into account difforontial training 
eoato, the authora cor?^:ludo that a 17 cent ox^ao eamin(;a of doctors 
over dentloto yoftili bo fair* Kowovor, J^hn Jiffcrenco botwoon tho oboorveJ ^ 

por cont lifforortlal ^vii tho o^tullib^lu^, 17»C per cor-td 41x''forontiH^.l ' 
isyxox bo attributed to rootrlctlonc to entry* PrleJnaji uii Kusneto IJontlfy 
tfiroo mjch poooiblo rootrictionof ^ 

a» Doctoro might otill have a higher level of ability than 
dentigts, ' ' 

There exists a lack of adequate medical school training facilities, 

' . ^ 

and f 

*■ * * 

^ c». There exists a deliberate policy of lijitlting^ ih© total number of ^ 

physicians In the U»o» economy* , ^, 

* ^The authors are veiy caref)jl as not to jump to ^i^y harsh conclusion front ^ 

"^their analysi^. But the hint they ^ve is veiy cleart about Jia)^ of the 

observed earnings dlffereivtiarf between doctors and d^nti^ts r^presetits a 

monopoly income* The following tabulation shox<& that the rate' of acce^jtance. 

into raedioal schools declined between 1926 and 1941 in the. Unite! SJatee. 
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Rate of acCBDtanoe Into medical achools. U*3*A* 



Year ^ 


^ Accepted stMents et^ ' 
1 percental of applicants 


1926 
1941 





SoTjj^ces Priedman and Kuznete (1945), P»l4 

The Priedman ^nd Kuznets fstudy^ althou^ voiy important mothodolo^oallyf 

jde^Q yrith profeoc^ional oaminge at a poitt^in tiJoe too Porticolar for ito , 

1 



rocuItG to be f^nomliood* Thoroforo, lot xtf) proceed to Doro contcct^ifu^ 
onalyooo that Kavo otplioitly ODtlfiatcU tho rotujtw to nodical education* 

; onalyood tho oamingo 



In another oloooio ottifly Blwik nnd Jtijclnr 



hou^ 



of oevoral technological profooolono like ohemiato and en^nooro* /Ut 
their work is painstoking, it ie of little n^ie to our ptotlem. The roaaon 

th&t they have ciainly dealt with the relative Income ppaition of different 
profeealons^ diBr«garding the production coete, Aa expl!f©jfl^?, -earlier in this 
paper, unlesa the earnings of a given profession arftW^lated' to the training 
costs, one ^^gnno^ establish the existence of monopdly $icoanes» 



qsejif (1964) critiQisad the use of doctor^tp-^p^^ion ratioa or the 
'relative Slncome position of doctors in assessing whetlWi^j|fehere exists a 
shortage or surplus in' the profeseion. For th?.s purpose he went backf to "irhe 
PViedmaji and Kusnets study and esti:nated rates of r%tuin to medical education. 
If these returns rise over time this Is evidence of shortage* Moreover, 
if these returns are higher than the returns to altem^tive fonns of investment 



<i ^For a critique of this study see Lewis (l96l)» 
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this is a caae nor.opoly ir.concs.^ 



{J3±n£; L\o» Cenan™ ancl. apocial survey dajtfv, he computed r^los of, return 
to^ physicians/ dei Viete and collee^ ^adualfay in ^'?^9^ l949'<^^d 19^^^^ TaVl^ 
"^^-i shows the Ijfteic coats and lunefit:; oij which the rates of retum arp based. 
i:ota that ^Ithou^V^pj ysici.inti in 19^*r e/ir^cd /l9,7^C ^ year this is not 
"excessive" relative,* Wother prgf^as^ns -when corrparirtf^ it. to the relative costs. 
The^yrites {?f retuiri appeurin^ in T^ffe 5»4 are hy no neana "eicefisive" and, 
in snite^of intuitive Qe^jjg^, loj ot ouprort the escistence of ir-onopol^v ir^otpea. 

irvetjtrront i6H,\inly yiel L richer' tetums t^an those -^ppefiring 
in falle"^;,/:. , , ' . 

i:i norc lmoi*t:Ln+. ia tr.jt the l*:itej of return are ^Lecli^ in^^ ovaT tine 
it^xgfyaXiTif; t\rit c.v sxlatinr J-^ortLL^e or wi icr-ir,ve3lnent in melir:il education 
ia dlminijriinr* 3ut "•-re il.^fe^e^eet; in -a^r.ituleLi ;ir^ very k;r,all ir. this atuly 
ar.J, therefor<?j uo fip^ conclujior. r r^e redcneu 

fiolen loo\ei at rrirtirular ^i^peci of r<?J^urro ni j illorntion by 

restrictive practice's Trjs effeclo of itt-L-tc licertnir^- =irr:^rjegnent^; iri" me^Ticine*, * 

rs(to ro 

between different states, then profes jionalii will be re striked if rom workin^^ where 

their value jrirfr^p-nsil product ia nir^.ejjt*^ Her fif^ures ^how that this applies to 

doctors more t lan to lentists &rA loMy&tS^ .This is attributed to exclusionary 

practices of various state licensing biards in dentistry* Ko^^ver, states with 

high average per capita Incomes ex^^ibitNii^ failure rates amon^ aj)plicants for 

practice. 'Hie correlation coefficients between failure rates ni^d stats igcome areJ 

J - law .73 
- dentlutr/ .53 

urprisingly, there does not exist any statistical association between the Xno 
arial>led for medicine. 



j.enti5tr;/ ar.d law on interstate'laboW nobility. If barriers! to robility exist 



^Of course, these are necessary but not suTficie^^J conditiorttt for the existence 
of monopoly incomes* 
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Samlrtga and training costs, U..5.A^ 



^ ^ ~ 

■ 1 1 " — 


Year ^ 




1049 




High school graduate 




4,315 


5,385 


Coll©^ ' ^aduate 




7,470 


lOj 36^ 


Physician 




i3,S^i3 


>9,730 


Dontiot ^ ^ 








Totar f^ojt of training 








Col'^ef^G j^rUuates 


"3,7^ 


9,090 


, 13,^99 










Phytjirian 






36,905 


^Ocnti^^t 


7,9dJ 


17,913 


27,749 




* 

J 







Table 

Ratgs Of return by speciality, U, j^A^ 



(pgrcentrxge) 



Jpecinlty 


Year 


1 




19^9 


1956 


CoMe'ee ^?:r:iiuates 


13^7 




11, ' 


^pi^Bici"Ln3 




^3.4 




Jichtit;t3 


12,3 


13^4 






Jource: Hnneen (l9^4)j p,3<, 

1 iO 



9 
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BenhanL. Maurlgj and Eteder (1963) aleo used state observations to 
analyse the relationship between doctors'' and dentists' incomea^ t^ieir 
location of picactice and oth^rj state and individual characteristics* Table ^•5 
reports aome^of th« authors' finsiings*^ Ooctore* and dentists' income was ^ 
^regi^ssed on the number of medical places in tiie^State, the barriers to entry 
* (as meaaured by the percentage of applicants for licensure who fail ex^inationsO 
and a set of other variables not reported her«. Although the results are mixed^ 
they confim the earlier finding that it is dentists rather than physicians 
who benefit from bairiers to entry* For dentists, the exam failure rate is 
positively and significantly associated with higher income. The physicians* 
earning are negatively related to barriers to entry azid the statistical 
significance of the regressions coefficients is less than the one for dentists* 
PurthotTOore, the availability of training facilities does not seem to be 
BigniTicantly related with income in either profession* And th^ explanatory 
power of ^11 variables dinlnisheii ov«r tiiTie. 

, Garol and Parry (1968) ueed ^'-j* Cen3\it4 data to cotrfpj^e net present ^ 

values in sixty-seven occupations- Ucin^ ft ^ per cent discount rate they 
estimated what each occupation is worth over the irdividual*s lifetime, after 
deduction'T^f costs* Table 5*6 shows the relative ranking of selected 
occupations* Once again, dentists come first on the lijt while p^iysicians 



rank fifth* It should be noted that difficult-t<*-enter blue collax fields 
idMiie makers^ machinists, electricians and plumbers) do iften 
nns of lifetime earnings, than occupations requiring lengt-hier 
ining* ' 
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Table 'i.'S 

eflAon coeffloiqnts of fltate doctors' 



Year 



Traini 



Barriers 
to entry 



1941 
1949 
I960- 
I96i 



^.84 \ 


\ -9.67 




\ (.2^) 


lO,6i \ 




{•51) ^ 


' (X.oo) 


9*92 




(.79) 




-48,62 


' -iV,65^ 


(1.50) 


.(\9J) 


59. 3^ 




(.93) 


(1-4^ 



.10 



,04 




1929 
1937 
1946 
1961 
1963 



11.00 

(.56) • 


9.20g 
(1.19B 


(2.02) 


-7.49I 

* (i,oin 


33.25 
(.60) 


61.991 
(2.70V 


(.35) ^ 


59.01 \ 
(5.03) ^ 


-14.86 
'{.17) 


33,27 
(1.47) 



Dentists 



oourceJrBenh£»m, Maurisi and Reder (196$), p* 

Notesj Niimbers in parentheses are t-J-ra\io3. 

in the regression are state p^r capljtf 
population living in urban areas of |h< i_ . 
persons and per capita num"ber of nte<lJiflB ih th 



112 ' 



110 
Table 

Diacounted net lifetime earnin£g in 
selected occuDatlong, l!,^,A> 





OcCUpHl"t I Of! 


CT^^ OFG J*;!; I 

vilue ( irt ^) 


1 


Oentlsta " • 


109,070 


5 


Physicians an4 aur^onu ^ 




8 


ToolnaJcere^ iie nifikert iril yetterii^ 


^'^;A47 


10 


Lowyera ani jiiU^ies 




V. 


r^cco^irtar:t:3 


^1,0fio 


17 




79,5^r 


?i 


Plunberj arsil pipe fitters 


77f 


2? 


^tachln^ste arJ joh setter:; 






Teachery^ seconlary gciool 


^d,/J7 




tie Ucil ini dent;il t^cinlcifir.tj 


1 , 1 


67 


Kitrhen workers (except privite ^^ouj^e^ol i ) 





.ourr:o; C»rol,'r:t fTr;' (1"* -7^ 

3 JO I or. ^ c^r.t uin^'^iut r to ] ftor ^ ' 

* jc . rr 1 r t 

J lo;ju i {^1J0) BtuiieJ. the suprily rfrecponse cf resiionta in v:irio\i3 

t 

epecialti«H to lifetitie ea.iTLir.f;rit liijinf: ?i aperi.l t;un/o" or loctors* a.ilarlGs 
fie oro luc^ i nc* -^rcjcn^ vxlu^ij to K^^rorhl practice ^\ r.ir.e gpcci^ltiee in 1'^55f 
^^^^ 1? 5t The lntcm.1l rs,teo of ret'jm to^four.yeS^ of re llc.^1 school 

plu*i one Vf»rir af intennj^iip vjere found to be TLither - " ; see Table 5-7}* ^ 

However, t'c 1^*1. mn * ■ o ,;poci,altio:J over jynci^l rr^<-fire t'.c^ control /rrcuii , 
wore or; tr,o lo'^ le ana sone iJ^ivrff e ne^^tive.* RaJlolo/;' >/aG the si>*iciftlty, wit-i 
the niehest r^^te of return or net prejent value (see T^bl* 
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Hatee of 


return to fqur 


years of nodical school 




one year 


iJ^toniJf.ip 












"■ 

h i*e of rcium 


1955" 






1959 






19^5 




24.1 



Table ^.ft 

^ Prqgent values ortd, rate^ of return -to raedloal sp^claltieg 
over ^neral practice^ U.^^An 19<^^ 



%r : 

Anaeatheaiolog^ 

General surgery 

Internal medicine 

Obstetrics - Gynascolo^ 

Ophtha^Lnology 

Orthopaedic surgery 

Paediatrics 

J Psychiatry 

Radiology 



Preeertt vnlue 
Ci = 5") " 



Ratea of return 
(per cent) - 



-29,^21 
-1,279/ 
^7,937 

167.599 

-8,662 
115,107 



10.0 
5-2 
1-5 

12,4 

negative 

/5.9 

16,1 



Source : Jloan {1970), pi46* 
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Ffein and Aeher (1770 uam^ Jita fro(n.*a variety of courceo^ eatiniteJ 
tne private rate of return to fin with j Bjcnelor't; lef^rce^n eqtuil to 

1^.1 per cent. Thio fi^re correopondu to taeir aflsumptxon of aero ajuiual 
income gi\>wlh and no military experience at) to be ccJmparable with the other - 
Tlg^iT^Q reported in thio review. * 

Purth^rittore, Pein and >^^ber report time Beries rateii of return to medical 
training eontained in another otudy hy Jloan (lyS). These rates are 
Bhpwn in Tabla 5»9| aild are evidently calfulated on lifferent assumptions 
thaji those reported e^kr^ier b^^ thV same author (Tables 5. 7 ana"5*S). Apart 
from (which might have been a particular year for compariaon *with the reat ) 

no Clear overtime trend of the return to education can be detected. 
^ * Table 

Rates of return to physicians* educationi 11*0*1^* 

(percentage) 



Ye-ir 




Rite of return 


19^1 








19^7 




17.9 




1959 ' 




14-7 




19^2 








19^:3 




1S9 




T9^^4 

































•.1 



Source; Jloan (19^^), p*\6c as cited tiy 
Pein aj^d rfeber (l97t), p.24<^. 
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Richten^on (l97l) repeated the Prledlman apd Kuznetii experiment ireported 
earlier'i&ing, however, Improved atatiaticai tech/iiqu^a and data at several 
points in time* The estijiiated rates <xf retujin to Phyelciano relative to 
den'rt.oto as the control group appear in , Tab J, e ^^lO* These ratee represent 
the compensation to about 2»5 extra yeare trainfirig for physiSSiane* ' 
r However, phyalciana work about i longer howrs th&n dexitiata. Sffhen the ertra 
houra of phyelclsmQ are ^valued at ^»75 ho^ir/^the rate of return to phyaicianB 
over dairy-ste , falls to zero* "Tto p^it it Irt olTior^^rda, the two.profeseiona 
are equally pj^jQ^lable yfter* fldjufitmen* for houl« worited. 



Table 5*10 - 

■\ - 

Rat^s of i^tium to C»P* T^hysjciana vs^ Ci*P» dentlata 

• , Xper^^nto^e) 



Year 


Rate of retiim 






) ^^^^ . : 




1949 


18»0 


1952 


t^*9 










1959 




1962 


26.1 


^^el 


25<0 


I9f5 


■^ 20-9 

^ 



jource* Hicharlson {^97l), p*96 

Kotet Rates are before ad jtiatment for 
hours worked* 
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Using male college graduates as an alternative control group tha 
ratea of retum to medicine appear as followe in I96^t ■ 
- Before correction for houra worked p 22. 9^ 
-n Aftar correction for houre worked 17»0,^ 

In ^oite of the drastic rediiftior of the returns afte^ the adjiietnen;^, 
the fact "rpaains that medical education is more profitable than, say^ a » 
10 per cenValt amative rate ajid also the retuma have been rising over 
time* In view of this evidflj^e, acd after several quaULficatiors^ the 
author concli;uies that there have been restrictions on entry into the U»j» 
medical sector as a whole* Thia is becaiiee of the rising rates of return 
to medical educat^n over time. 

RicHaidson also&TBti^a^edthe returns to nine specialties ovar general 

practice* The resiQta showi in Tnb1rr?rtl MMirirm flnrHf^r fi ndinf-a 

of wide dispersion between the return to different specialties* AnaeethesiolO£y- 
arid radiology yield the hi^iest rewards, liiile the returnn:^ internal medicine 
and psychiatry are veiy low* What is ijnpoirtant for ofli*- purposes ia whether 
the dif ferentjaj returns are due to restrictions on en^^* But no statistical 
relationship wajs^found between the i^tuma to different e\^cialtie6 and failure 
rates on certifying eiaminations (T||)ile 5*1l)» 

The reduction in, the apparent high returns to certain 



^adjus-ting for hours worked is niade clear in the work o 



■iain pro fessiirffe\ after 
f Sckaus {197^4-^ 



(For a aummaty, see also EckaUs 1973b)* Using 1^60 U*3* cfnsua data he 
estimated tne return to education within 70 occiipations. Table ^*12 shows 
the ea^|jfetes for selected occupation* before and after standardising to 
2jOOO hours oT work per year* The residts ^^re consistent with earlier 
findings that dentists are batter off than doctors. 
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Table 5*11 

<t> RetmTig to medical epeoialtlea and failure 

rates cm board examinations, U«3«A« 1966 

{percentage) 



, Specialty 


Rate of returjv 


Failure rate 


P&ediatricB 


Negative 


17 


- Aijaeetheeiology 


36.0 


n«a. ' 


Internal medicine 




n«a« 


^ychiatjy 


.5 




Obstetrics - Cjttaecolcgy 


7.3 


1 


OphthaliQclbgy 


18.7 


18 


Badioloey 


£7-0 


29 


General surgery 




17 


Orthopaedic surgery 


20a 


34 



Source* Richaidaon {l^l)t PP* ^fWt l^?*^ 

Notes; Returns are relative to general practice* 
n.a^ a not available* 
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Table 

Ratutna to aduiiatiAi within selected QccuPationa, 



/ 

4' ' 



before and after adlUBtmerit for houra work^* 
^ U*S*A* 1960 

{percenta/jo) 



Occupation 


Private 


rate of retuin 


Crude 


I^uro--nd Justed ■ 


Accbuntants 


negative 


*ne;mtive 


_J)»irtTstg 


37.5 


- 19.5 


Lawyert 


4.0 


negative 




9.0 


5.0 


Mari re , «n pi oy ed 


over 100.0 


ovsr 100.0 



Sourcoi Eckaus (19733), Table 3. 

Kotet All rates of return refer to 5 years or more 
^ of collegP relative to 4 yeart of colle£;o. 

l^indaa^ Cl973) studied the relationatriP between hours worked ajid the 
returns to medical education in the U.S. For this purpose be re-calculated 
the nst present values of doctor training^ using the data of three existing 
atiid^esi before and aJ*ter adjusting for hours worked. 1 

In the first place, Priedmap and Kuznets* Cl943) 1.l7 warjjanted 
differential of the eaminga of doctors relative to dentists become 1.32 
after taking into account the fact that doctors worit houro/week While 
dentists work only 35. The T.^32 valug happens to be exactly equal to ths 
one observed t^y Priediuan and K^anets and, thsrefore, this finding: implies no 
restriction to entry into the medical profession. Table 5*13 shows that the 
Fein and Weber (l97l) earnings data when adjusted downwards from 62 to 40 - 
hotirs worked gave a nee jgtive 'present value at the 10 psr cent rate of"&scount. 
That is, medical training not only did not imply a monopoly income, but was 
also unprofitable.' The same rtsult was ^>btained ^ rtcomputin^ Sloan's (l97o) 
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LI? 

Vatco* Ad jiuatmoi^t for Jiourc woi^tcd gave a modcot prouent viUuja in 1959 
QTvl a negative value in 1933* 

Not proBont valucQ to moUical tmAflinfl bofojn 
^-^ and after adjtuatmont f6r houro worked 



t - J 


study 


Year 




net 


preoont valuo 
(in/) ' 




Crude 




AdJujGted for 
houro ^ 




Plain and VJober Ci97*) 


1966 


24,176 








Sloan (l970) 


'1955 
1959 


-1 1 ,660 




39,841 
1,950 



^uTc«: Lindjsay (i973)t PP» 336, 340, ^ 

Notei All adjustmentfl arp to 40 hours worked* 
DiBcaunt rate uee^ equal ta 1O per cent. 

Tuitiing to England, MorriB f^orthcoroing) eBtimated ratee of return 
to medical Practitioners uBlng the 19^6 folloi^p Barople of the CenfluB of. 
Ptopulstion* Tbf ratee of return to differeait occupationB appear In Table 5"*l4- 
AS in the case of the United States, medical education In EnglarKi does not 
appear to exhibit "excessive" private- i^etumsi ^ 

The Hlkijigton (1960) Report looked into the doctors*, dentists* and other 
professions retoun^ration. Tabl^ 5*15 shows median annual eamings and lifetime 
eaming^s.at a aero discount rate* The last column in this table adjusts for 
the differeAtial age distribution of earnings within prof^aeions* As shown 
in tjiis table, many other professions exhibit higher earnings than doctors* 
Of course, consult^ts is the top category, followed by a<ituarieB* 
I 
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Hntoa of rotun^ by ooouPfit ion, U»K^ ^96f 

' (porconta^) 



1 


Oocupation 


H(it<> of rotum 




M^dLoal proctltLonoro 


1£<6 




Ar£hLtecto 






Solioitoro 


19-9 




Accountant a 











Source! Morrla (forthcoming), 
Table 10* 

It is worth noting that all National Health Seiyice doctor* earn exactly 



over their'lifetime aa niucb as all graduates in industry- Thia ia certainly 

not evidence of exletenoe of m^opoly profijba tn the medical profession* 

The I3jK^ Royal Commiasion {^9l2) up^at^d the figures reported earlier* 

Table 5*t6 reveala the same pattern,' name Ij^ tHat mar^y occupations exhibit 

'\ ^ 

higther earnings than doctors* This ia ala^ the Case with the recent figursa 
from the U*K, Department of EkDPloyioent (Table 5*1?)* Academic -univeraity 
'ataff appear to earn, TSbi fact, more than doctor* and dentiate in general* 
This ia, of course, surpriaing and one wonders whether the low retuma to ^ 
medical training might be caused \^ \indeivre porting of earnings. The some 
picture ie revealed in the latest 19?) eurvey of earnings of the U,K* . 
Department of Employment ( Tabje 5,i9)* ^ 

Turning to another country, L^vy-Carboua (t9T3) analysed the data of 
the 1970 I,N*S*E*E* survey on the earnings of (lual'ified persons in ^France. 
!nie resulte^s-in Table 5*19 indicate that doctor* in Prance eam„about double 
the amount of higgler education graduates in general* "Unfortunately, theae 
figures have not been t;glated to coate ^hd therefore we cannot asaert vf^ether 
^ doctora in Prance enjoy monopoly profits* 
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Tabic ^ 

Annual ojid liftrMno oamin^ by occuoationt tf.K^ 19^S/S^ 



DcCupatiQt; 


. Anntial 




♦ 


income 


income 


(I«noral iDodical pract L?lon«rf} 


£2,1^ 


£79 1 000 * 


Canoultai^to 


"3,353 


V17,000 


£l4£iior haapital medical officers 




'73,000 
* ■ 


All N,HV3/iloctoA 


* * 


84,000 


General dental prac'b it loners 


\2,273 




, Accountants 


1,614 


71/000 


Acttiarlss 






^priators ' 






Solicitors (England and Waleejf ^ 


2,205 




Architects 




- 54:,0Ctt \ 


* 




- 59,000 


University* teachers ^ 


1,541 


63,000 . 


.,G3wl>iE\te3 in industry * 


1,660 y 


84,000 



Source; Pilkin^on (19^60), p(p# 40, 44* 
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Table 



Anj;ual- earalngs by occupation, U^K. , 197V72 



Occutiatie^-^ 


Amual earnings 


Uouae officer 




3enit>r Kouee officer |m^nimum) j 


» 2,040 


Ilsffiotrar (cilnttmain) * i 


2,328 ^ 


Senior registrar (4th p6irtt) 


3*237 


Consultant ^ 




flarriatera { 1Q67-£ft^ 








Architects 1 19^*9— 70 J 


1 3(D13 


Actuaries (1968^9) ^ - f 




Engineers {0ed.ian)r ^ ^ 


2,841 


Chemists (median)! 


3,220 


Riyaicists (1964^-^5^^ 


3,300 


University teachers (l9^0-69) 


2,570 . 


UnivcTrsity professor 


5,SoG^ 


Head teachor^grammar' ec^hool 


4,3CoP 







iourcei U.K. Eloyal Comisaion (1972), pp. 52, 54-55. , ' 
IJotot All figarea aiB noana imlBss epecified otherwiae. 
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Earnings "by occupation, U^K*, April 1975 





Occupation 


Annual earnings 




Civil engijieer 


£2,631 




lliiive3:sity acajdeimic staff 


3,360 . 




School iteacher 


2,189 




Medical or dental practitione^ 


3,224 




Accost ant 


2,324 




Surveyor 


2,215 




Miner, underground 


1J99 



Source; U»K» Department of Ehplo^ent (1972)* 

Notei Weekly median eamin^ nmltiplied by 52 weeks 
for all ocoupationa* 



Table S,lO 
B&minffs tSr occupation. U*Kt April 1972 



Occup?,tion 


Annu^il eaminge 


Accountants ^ 


£2,574 


Civil servants 


3,016 


University academic staff 


3x968 


Msdical practitioners 


- 3,136 



Source! U»K» Departeont of Employment (^974.) 
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1?2 
Table 5>T9 

Peak-'ajnnu^ ajid lifetime earnings btv: occu£ationt FraJicei 1^70 



Occupat Ion 

* 


Pe^ 
annual 


Lif^ticne 
earnings 


All higher education 
^ graduates 


P 119,600 
56,900 


P 900,660 
420/30 - 



1 



Source* Based L^vy-Garboua (l973), pp* 1% 32, 

Note: Lifetime earnings discounted at zero interest 
rate* 

Ftor ei^^ence on the possible existence of monopoly incomes in other 
co\]aitrieB w^^tum to the of ^itovskZf (1966a and l96Cb), The author's 

main concern was to teat ttie hypothesis that vdth the advancement of 
democra<^ and availability of university pliicee, the status of the 
professional classes worsens over tine> Purthermoro (in a cross-aectional 
sense) if, say, Prejice nas (r»ore dsnocracy than Ajnericai then professional 
incomes would depressed in France relative to Ajierica* In other wonis 
icitovsky teste for the exietence of supply effects depressing professional 
incomes* In the presence of such supply effects certain Ciite^^rtes of 
professionals tnight try to defend their intereetc by restricting supply* 

Jcitovsky studied five professions in eight countries from about 19OO 
to lyo* The professions were nedicine, law, dentistry, university teaching 
.and higher civil service* The countrlefj were the \J*j*) Canada, \J*K*, 
Prance, Gemany, Deruiark, Jweden and llorway* Consilerin^^ professionals as 
a whole first, Jritovaky a^ows that there exists a supply effect* In Pigure 
5*2 the salary of a professional relative to an linskillcd worker is plotted 
against enrolliient in hl^er education* 'TV.e trajority countries fall within 
the shaded area* Homely, the higher the university erLrollment rate, the lower 
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the profeaoloital sal&ry* 

Turntji^ to particular profeeeiore Scltovolcy .compareff^ amines within 
cowtriea relative to tha cowitry's par capita income* Concentrating on the 
moet recent data^Table 3*20 ehow« the relative poeitlona of the five profeBsicfne 
1^ the eiffht cOimtrieQ studied* Reading horizontally, medical doctors are 
better off than other profeoeione in moot coimtriee* A notable exception 



ie lonivorsity professors in Oennany who are better^ff than dootora* 
Readin^^ vertically (within oocmPS'tions) doctors are doing better in the U*S*f 
U»K», Francs and Sweden illative to other co^triao* However, such 
comparieone should be treated with caution as all figures do not refer to 
the same ys^r* Moreover, evldenos'on monopoly incomes carniot be eetabllBhed 
by only looking at the revenue side* The co&ts of training must be taken 
into account aa well* 

Bat ScitovBky's work is a landaark In comparieona of this kind because 
of the time^eries versus the cross^ectional dimension of his analyeis* 
Tabls 5*21 shows the over time movement of the n^be'l of physicians per 
100,000 inhabitants in the United Stated along with their abeolute and 
relative eamingaj Bowsverf the reader has alrea4y been warned abcMit 




apparent coraparisotts of thls-type. 




r 
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25 



20 



^ Pakistan 



Figure 5*5 > University enrolment and professioaal ealariod* 
Sourcei Scitovsky (1966a), P*^* 
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Table - 

ProfeBaional ^annlnfTS by occupation as multiple of 
per c&;>ita Income 



^K^^c c u pat i on 


Doctorfi 


SentiBte 


Professors 


— 1 
Lawyers 


r 

To^ level 
civil 
servant fi 






2.8 




P. 4 


4.1 










3.2 


S-9 




2.9 




2,0 




4.1 


Prarcc 






2-9 


n.a. 


3.7 






1-9 


4-1 


2.9 


6.7 


^ 3^ark 


3.0 . 


n.a. 


2-3 


2,6 


2.6 


Norway 








2.2 


2.2 


• *iweden 




2.2 


2.4 


3.9 




U 













Jo^rce: ocitovsky ('l9^^^a}, pp. ^5, 3B-40. ^ 
liote; Fibres refer to mo^it recert y(?ar. 
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Phyuicifljifl^ U,^,A«i Time aeries of profeBsion^il e:-mlnro 



Year, 


100,000 tnhabitanta 




In / 


capita income 


1900 




• 




1910 


uc 






1<)20 








19^6 






\ 








2.9 


19^0 






3-^ 






> 700 






1 32 


4,riO 


j*2 


1943 


13^' ' 


11,330 






iM 


12,320 


■ 3*3 






13,4^0 


3*2 


1955 








19^ 




19,1^'G 


3*ri 
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?l,570 


i*m2 



Source: ^cit^vcky (ig^^'a), p-35 ^vi^^ ^itovsky (19^(13), p.lP'' 
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Do educational reotrlctiora fyncrate cionoPOlY Incames? 

Ir. UXu chAPtor we r*,ive preuentojl ,i l:ir-frc boay of cviit^ncc on tKo 
existence or r\ori-^xi^iencc of ronopoly i/iconefj* This evidence couli he 
liivliod into two part:^; 

a* JyntrtorKatlc or intuitive evidcr.fro, like phyaiciana-to- 
population ratioe relntive cnrninpa in lifferent 
profeeaiotiS, ;ina 
t» e\dlence tnjit coulJ ^aliy helP in asscasinc 'the 
citlstence or non-^xistonco of nonopoly inconeD like 
ben^f itM3C?yt ratios* 
For reasons stnt^id in the introduction^evldence undei^ a* above, is deficient 
for our pfurpoaes ^ind therefore cnrmot be called in support of the hypothesis 
of existence of nonoPoly incon^a* Therefore, we have to concentrate on evidence 
under "b* 

Ab a postscript, let uu illustrate this by considering the most recent 
data on doctors and dentiats in the U*K» T!ig t:hj scale salai*ie^^& of Apf^ll, 
1973 vere as Table 3t22* The stocks of. doctors and dentists ^ well 
the annual intake of the respective schools aPPear in Table 5*^^* 

Tabic '\^22 

Doctors and dcrttiats ealariesi U*K.-* 1913 



Category ^ 


Annual salaHT 


House officer 


£2,06« 


senior houie officer 




Registrar * 


3,192 


Jenior JX3(]:ist.t^r - 




Consultant 




General dental surgery 





^urcei U»K» Royal Commission (l9T3) 

330 



ERIC 



\ 

V 



, ' 126 

Table 5.2^ V. 
itocks flows of doctors and denti^g^- U^K* 



If 

Gate go ly 


Doctors 


^ntiste 


jtock 


Anrtx;a2 
intake 


Jtock 


Annual 
intake 


General practitu>nero 


31,350 








Hospital training 
gradea 


16,700 








Coneiiltanta 
All dentists 


11,500 






\ 






12, 05^ 




1962 










f 

1973 










1960 




2,030 






1970 ^ 




3,870 







J 



Source; U;K» Royal CoraiflisEtion (1973)-, 

Althou^ doctora appear to ©am more than dentists one should ^afe into 
account th« fact that dentists start their careeV earlior (ivee 33 or 3T& and 
go direcl^ly into practice. Doctors gxadxiate fro<ii the med:^cal school at ^he 
age 23 or 34* Then they spend at least one y^^tr at a house offlcor-poe-b^ 
order to ^<iualify for registration wi-Uh the British Medical Council. 

It is only then that they pan enter general practice, unless they follA 
a hospital carser* The latter involves several extra years in training post^\ 
as Senior House Officer, Registrar, Senior Registrar and eventtially (and 
also, hopef\aiy), consiQtdnt* The typical a^e of entiy into general practice 
ia 30 while the typical age If becoming Consultant is 17* To all that oine 

. ■ - 7 ° 

nftxst add the longer hours of work, particularly during the junior training 
poets* ' ' 
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The evidence on cost-benefit analyBie Presented in thie Paper B\i^e^BtB 
that although the existence of monopoly incoroee cannot ^ dismiBsed its 
extent is not as, much ^ intuitively thou^t* The^ are several fiictors 
ac^tmtin^ for this conclusion : ^ 

^ The higher training costs of: those with higher eventual incomes* 
b» The longer hours worfted of those wi'th higher incomes, and 
c» The ^lifetime asPect rather than a cross-sectional comparison at 
a given 

JPhe simple comparieon of incomes of different ProfessiSStei aa traditionally 
done tiy the layman, would maslc all'' three factors above* 

^ith respect to particular i^fession^ it T>an be aaid that dentiets 
are 'better off doctors in general and that this raigh^ tfe the result 

of restrictions. Within the group of doctors;, certain sPecialUie^ like 
anaesthesiology and radiology seem to generate rente. It cannot be ' * 

eatablishedi houever^ whether thsae rents are transitory In nature (^IP^^i 
rents) or that they will disappear as more doctors are attracted to them. 

The coQclusion that the existing evidence does not f^llly support the 

ealetence cf monopoly incomes becomes stronger wh^n (jualified aa follows* 

Our main concam is the role of schools in the generation of monopoly incomes* 

Whather monopoly incomes exist or not^ it should be noted that restriction 

of the output of schools is but one method of preserving monopo^^»con^|^^^^^^ 

(U.K* Monopolies Commission 19^0)* Other methods include intpcsiffon of 

further (non-schooling) costs, age, nationality and sex discrimination as 

well SB restrictions on ijmni^ration. Further costs include examination, entrance 

* 

and subscription foes* For example, the cost of the tUR*C*P* examination in 
the U*K* i^ ^^55, while the annual subscription to the London ^ock Exchange 
is £262* Age limits are set by professional bodise for sitting at tjugilifying 
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examinations or fqr corporate memberahip* Por oxample, tn^ working rule 
of Diemberthip to ttw Aeeociation of Profesaional Bngineera in the U*K* is 
27 years old* Until very recently, the London Jtock Exchange lid not ariunit 
women* Furtheiroore , the U*K* Law Jociety and tne Jtock Exchane* restrict 
memberahip to British subJectB* 

\^ Innnigration reatricttons are more common in the meJical Profession* 

Under the excuae of domestic C£>n»\»mer protection the local medical association 
u&ually asks for a demonstration of <jomP<^tarce liy foreign doctors* Por 
example, in theiW*3*, foreign doctors have to pase the 3*C*F*^T*G* (Examination 

^ Council for Foreign ^dical Gradiiatesl;, Purthermore, rtstrictions on doctor's 
mobility is iiijposed even within countries, els* by the Jt.itH licensing'- Tnoards 
in th€ U*j* Immigration restrictions can, of course, Etccourt for differen^jee 
in d^t^tort* earnings between cotmtriee* For example, one of the reasons why 
relative doct&rs* incqmea ai^ depressed in the U*K* relative to the U*i* is 
that British tmraigration controls on doctors are I^sh tight than in America* 

Thertfor^, there exist a host of difficulties of entry into a Profession 
other than education* Hence monopoly incomes are not only generated by 
^ducation^^ But a^ainat this .qualification^ the possibility of undei^re porting 
of incomes in the medical profession must be stated*** Most of the U*3* 
doctors* earnings analyses presented in tnis paper utilise data frojiT*^^ 
Ke'dical Sconomicfl * The hjTothesis cannot rejected that orofessional bodies 
have inteirest in withholding^ infoimation cn the exact eainings of tneir 
^ members* ^ » 

Another count ei^^qualiflcat ion is that the hours ^worked adjustnent might 
have been carried too far* If physicians are aapPy tfithLthe amount of hour* 
they, work and have an upward sloPtng supply curve for their services, then one sho 
not correct their enimirtga lownwarls in the hours-wcrkei-rd justment Process* 
The reason ie that such individuals nl^^t place a lower value on leisure than 
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. 131^ 

to 



the one suegeot^d by the last hour worked, and theroforo expcriorxce no^ 




disutility \y voicing longer hours (Richardson, 197l). 

^urthennore, the possibility of restriction vis Increasoe in the cost 
of study cmst lae mentioned here. If^ say, the doctors' asaocls^ion requites 
excessive training f or^ the sake of quality oT^d if this training 
necessarily Increase doctoirs' Productivity, then this Is s cpae of restriction 
Lees doctors would be employed because of ^hs Increased (^st* ^At the some 
tine, the i^tujmo to medical education mighty aPPOa.r "norraol". (iloan 1973, 
p. 346). Of couroe, the available svlience cannot satabliah uhbthor Quch kind 
of i^otrlction exlnto or not. 
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Chap tar 6 
THE FRINGE BENEFITS OF EDUCATION 

H^rnin^c^ dat^i^a^ usually recorcied official statistlce^do not take 
into account ffinj?© benefits. If more educated labour enjoys more frin>;t , 
benefits tha:\ less educated labour, crude earnings differential© under- 
estimate the returns to education*.. There exist hundreds of items of 
fringe benefits in additlo^ to basic P^y< Th^^e range front pensions, life 
assurance and stock option sc^ieme^, Xo subsidised jneals aftd holidays* Of 
courae^ in our Survey we would like^to^jjg^lude all of them, but unfortunately 
we are restricted by tlie available data. " ^ 

How to quantify non 'pecuniary frjnpces ? 

A total compensation packa^, call it Y, can be deco'nposed into three 
pnrte* 

^ ^Basic pay, Y^, which reflects the time rate or, in the case of 

civil servants, their prade and atep in p^y scales. 

(b) f'ecuniary Trini^es, F^, such as life assurance and paid leavei and 

(c) Ncn-pecuniary fringes, F^, like lei?5ure time and working conditions 
(e*g* use of air-conditioned' office)* 

In assessinr the true pay packat^e 

Y = + F + F^ , 
b p n 

the obvious question is hcu to put a monetary value on the second ^^^^ponent 
of fringes, F^, 

. Some of the items within the non-pecuniary category of fringes can be 
quantified, for exa.nple, by applying th* person's wage rate^o his leisure 
hours* But note that this is not entirely satisfactory as the person might 
be willing to work overtime at a hi>7her rate of pay* He might even place 



- - - ^ ^ 

/ 

Cl lower opportunity cost tja h±B leisure hours amd, therefore^ work for 
X03B (CarroU Ihnen l967i p*869J. Other ItemOf however/ euch as the 

working environinent i will remain unquo ntif ia ta l g t 1«fe-e«uld onLjf qualify 

that the monetary value of the total pay package arrived at in this way 
rePi^eaents an underestimate. 
* Data Bourcea 

Information ^ fringe benefits in f^^evol is abundant* data on 

Trjn^ benefits classified by the educational letvel of the recipient are 
very scanty* 

The data sources can be classified into five distinct gr<sups, 
Ca) Various m<ttio^apho on fringe benefits like Moonflian Cl97'»)f fleid and 
Robertson (l965), Uurgess Cl96» and RutiSfer (196^)* The problem with 
theae monographSf however, is that the/ give a too aggregate pictur^ of 
fringes for our purposes and the fringe benefits are claeeifled by industrial 
or occupational categories* On the other hand this source of data id useful 
in assessing the importance of t^e total fringes in the pa^ package and their 
overtime trend. Moreover, if 9ne establishea &i\ occupation into education 
translation^ some light can be thrown on our problem* 

Cb) A number of Government publicationa provide the same kind of 
information on a regular basis* The most useful aPpe^ to be the VtSt 
Bureau of LaSour Statiatlcs surveys of employee compensation, the U*S* 
Chamber of Commerce biennial survey of fringe benefits and^'the tJ-K* Depart- 
ment of Employment ^*Hew Earnings Survey"* The Problem with this type of 
fiource of data, however, is that* although the induatrial dimension is 
covered in gi^eat detail the occupational dimension is either absent or 
treated at a very aggregate level- 
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Cc) Evidence on fringe benefits by^,p*ftnpa t i on tan b« found by 
ecannin*? the pai^ea /of specialised Jommals the Hjarvard Business Review 

pnd th^ J^onthly Uabo^r Review * H^e probL^ wit^-. tne foriner that it 
deals almost exclusively with toP exyreutlve pay sod, therefore, the educationa 
dimension Is absent. The problem Jith the Intter is t^at it provides 
extensive coverage on the industria;^, bat not qccurational dimension of 
frlnf^e -beneflta. ' \^ 

(d) Further evidence on frinJSe benefits by educational l^vel can be-^^'^ 
extracted from ad hoc tabulatlon^ encountered in the literature. This is 
vVen an author's main concern vas not the study of frii^e tJeneflts but In 
the process of analysing: earnln^^s he produced a useful tabulation for o^ir 
purposes (e-R- Carroll and Ihn^jn 1%?)* 

Ce) Finally^ the civil servljce nay scalps can ^ used as a basis for 
computing fringe benefits by educational level. But the reader should be 
warned that althou*5h civil servants' fringe benefits represent a Private 
gaint one Is not certain whether this reflects a social gain ae veil. The 
rea^n is that Government does r.ot obey profit raxlmlslnjj principles and 
therefore a diyerf^ence "^ay exx;>t betueen private gnd social returns computed 
on the basis of ^arnin-*s of public ^sector employees* 

In what follows we first assess the iinportanck of fringe benefits lt\ 
the total employee con;^ensatlon. Then ve proceed 
tions of frln^'e benefits. I.e. by occucatloni ecoha 
finally ^ education* T'^e reason for 'the alternat^^ 
that direct evidence on frinrp benefits by edu 
non-exietant* But tl"e extent to which certain occupations ^re more education- 
Intensive than others Provides Indirect evidence on the educ^stional dimension 
of frinRe benefits. 



tc alternative classifica- 
omlc sector^ sex anri^ 
rnati^^e c lassl f Icrtt ions Is 
ucatlcjnal lev^el practically 
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The evidence * ^ 

Let us start by Presentirtg some informatlort significance of 

frin^ b*jtefit6 &g a whole relative to liaee money wag^e. Tables 6*1 and 
6.2 show that this ia not a neSll^lble percentage* In Eorne countries the 
proportion of frinc^s relative to money vages can be as high ae loo per cent. 



And this, information relates to the late fiftiea* Table ^5 shovs that 
the iiSportan^e of fringes increase over titne. ' Whereaa a limited^ cat 



at I 
egor^ 



of benefits represented l.U per cent of the total compenGatii>c^ in I929i It 
nov represents nearly IC per cent. Finally, Table 6. A shows the composition 
of fringe benefits at two points in tijde in the United States. Pension 
plana and paid holidays account fc^r the ma;Jorlty gf supplementary expensed. 

In terms <>f absolute magnitude Gordon and Le Bleu Cl970) report that 
U.S. COTipanies spent 100 billlii^r dollars in 1967 on eirployee benefits vhich 
f$ about; oAe-fifth of the count^y*^ Gross (National Product. And In terms 
Qf relative magnitudes employee penefite expanded more than fvlce as fast 
as wa^es and claries. The 19?^l967 avera^je annual rates of growth are 
as follows: ^ 

Wages and salaries J. 935 

Frinf5^ benefits ' 9.6f>e 

In'the liF'ht' of the above evidence we conclude that the inclusion of 
fringe benefits is a must in any analysis of earnings* Our problem, howeveri 
to claseify^hem by educa^tional level* 



Va specified in the footnote of Table 6.5 
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Tablfe 6.1 

Frinfgea as a percentage of tuoney waji;es by eountrj 



Country 


} 

Percentage of^wage^ 


U .Si A« 












15 




Austria 




50 * 








51 




Canada 














52 




Denmark 






17 




.Germany 










Greece 










Israel 










Italy 










Netherlands 










Sweder. 




15 




^Turkey 




^5 





. Source: flubner (l<i6s)j p/?51 
Table €.^ 

Supplement t&ry labour t;osta as percentage of esrningg by country 



Country 


PerceotafTe of supplementary 
labour ^oste '* 


BelLplucQ 




France 


; 8D.0 


West Germany 


61-B 


Italy 


99.5 


Netherlands / 


^ 50.7 






Sourcet Reid ilSS^h) , 


p-119 



Hpte; Data refer to the chenical industry in 1961 



HI 
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Tablo 6.3 

P ere ggtftge Importance of selected frigge banefits in the 



Tfear 


FVinge benefits ^*ae a percentage 




ef tetaZ compensation 


1929 




1930-5^* 




1935-39 






3*8 


19^5-^9 






5,3 


1955-59 ' 


6.7 


l960-6ii 




1965-69^ 


9V5 


Source; 


Baumen <1970), p»l9 ' 



a* Includee social eecurjukyi unemployment, 

life and health insurance as well a& pensions* 
Paid leave and bonusea are excluded* 



Table 6^4 

rVinge benefit cotcpcoents as a £grcent-age of total payroll t 

U.S*A. 



Item 


19^7 


1961 


Legally requirement payments 


2*9 


^*5 


' Pension plane 


ii*l 


8.7 


Paid rest pe^^o^B (lunchi travel etc*) 


li*6 


2*5 


Paid holidays and sick leave 


H8 


8*8 


Profit sharing and bonuBee 




. 1*9^ 


Percentage of total payroll 


11^*6 


26*^ 



Source; U*S* Chamber of Commerce (19^2)^ p*28. 
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Altornatitfo dime^Pflions of fripgca 

In the absence of direct data an fringe benefits by education wfr 
have tn lodk at alternative dimensionB of fringe benefits such as occupation 

and economic sector. To the extent that the Labour force m certain 

ft ' 

occupations or sectors has a hiKher level of educational attainment than 
othera, such tabulations can yield indirect evidence or our problem* 

Since mo^t of t^he data eitamined in this paper refer to the^United 
^States and Great Britain present below gooie evidence that this is, in 
fact, the case. As Tables 6*6 and 6*7 indicate, tfiere exists a considerable 
spread of educatic^ial^attainment' ( in terms ^f the average years or'^chdt>l 
completed) between occupational and industrial sector employee groups* 
In Great Britain the d i fferenc& between the hif'hest (professionals) 
and lowest (miners) occupations is 3^.9 years of schooling. The corresponding 
difference ^n the U*S. haPpens^to be identical, although the average level 
of schooling; of the U*S. labour force is higher than the U.K.'s. Finally, 
Table 6.7 tehows that certain industries like comrnerce and services are 
mor*? education intensive than others (like construction and agriculture). 
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Education by occupation^ IT.K* 1961 



Occupation 


Average years" of 
schooling 


Pro^fldional, technical and 


12.if 


Administrativ*, *xecutiv* and 
managerial workers 


10.7 


Clerical workers 


10.2 


Salea workers 




Craftsmen, productlori and 
process workers 


6.5 


Miners 




Source; O.S.C.D. (l9f'9>, p*^5 




Not«; Rased on the following assumptions on the years 


of schooliop; correspondinif to terininal education « 


Terminal edu<^ation 


Vears of * 


age 


EChoolinR ^ 


Less than 15 


8 


15 


10 


16 


^ 11 ' 


17-19 




Over 30 


16 







1^2 



Table 6.6 

Education by occupationj U.S.A. ^ 19feC 



Occupation 



Average year© of 
schooling 



Profeeeional, techiiic51\aiid 
related workers ^ 

Administrators, executive and 
manaf^erial worker^ 



Clerical workers 
Sales workers 



ctSon-p 



Craftsman^ production -process 
worker© 



7 



''Ki^rs 



li*.6 

1^.5 
1?.0 
11.7 

10.7 
10.5 



1^ 



\ 



Souroei 0»E.G.D. C 1969) ^ p. 11? 

Note! Based^ the ^.^^fOwinp- assumptions on the years 
of sc>iod|linfl; correspond^n>7 to O.E.C.D.*s clasei- 
flcatiojlst ^ 

Less*than ^ years of high school = 10 
^ yeare of high -12' 
1-3 years of college = 1^ 

^ years of college " = l6~"^^ 

5 years or more of college 17 / 



Table 6.7 

Education by economic eectort U*S*A*t 19^0 



Sec tor 


Average educational 
of the labour force 
yearP) 


level 
(in 


Agriculture 


8.1 


~ r 


Mining 






Manufacturing 


10.0 




Construction 


7.6 




Electricity 


10.5 




Commerce 


10.9 




Services ' 


11.5 





Source: Based on 0. 5. CD. (I969), P-H'^r 
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i Occupation 

\ Table 6.8 presents evidence 6n the differential fringe benefits 
between office and non-office employees in the United ^tatee. Office 
employees not only have a higher level of compensation than non-office 
employees, but th«y also receive more vacation and tiolldaya, r«tir«ment 



plane and bonuses. Although the exact educational content of the two 
kinds of employees cannot be specified* fringe benefits are highly 



related to education. 
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Table 6*8 





t U.S.A.* 1963 




/ 


cringe benef^its ae percentage of total 
\ compensation 


■ Frinffe Item 


empflDyees 


Non-office 
amployeea 


'Vacations and hoXldaj» 


6.1 


it. 8 


Retirement profTTainmee 




. 1: ■ 


Health progranimee 










.5 

1 : 1 


Total COTipeiiaa\ion 
(DoHare per hour) 




3.20 



flftmilar evidence for the U*K. The occupational levels 
p^rativee vereua clerical workers. The latter are ^ 



Source: U.S* Departtnent of Labour (1971)* p.l^t. 
Table 6.9 presents 
diatinr^ij^hed are now opd 
clearly treated better in' almost every respect- They receive more holidays, 
they work less and enjoy such frirxf^es as not havinpr to clocK on, and no pay 
deductions for b^ nff^latc. 



^ Table 6.9 

Fringe beneTita by occupotiotij U.K* 

(Percentage of establishinents in which 
different conditions apply^ 



Con^l tion 


Operat^ es 


Clerical workers, 


Hoildjjs; 15 days + 


■ 38 


?k 


Normal workin^^ time ^0 + houra/week 


97 


9 


Sick pay employer's scheme 


57 


96 


Pension employer^a scheme 


67 


.90 


Personal time off with pay 


39 


83 


Pay deductions for lateneas 


90 


6 


No clockinF on 


2 


^♦8 



Source: Wedderburn (1972), p. 177 
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Table 6»l0 r«fm*s alao to the U*K. &Ad gives an alternative occupational 
contrast'bdtween manual and non-manual workers* According to the moat 
^ recent earnings survey of the U.K* Department of Emplo^entf basic pay 
reprei^ts only 71 p«r cent of manual uorkere^ pay* The rest haa to be 
i3iade up by overtime or payment by results. But more educated non-manual 
workers' pay consists mostly ( 9 per cent) of their basic pay* Therefore, 
non-manual \^orkers do not have to work as hard to achieve an even higher 
level of total .earnings C0t8 versus £58 per week). 



Table 6*10 ^ 

ComPositfon of the earnings of manual and non^manual 
men. U.K*. 1973 



Elamings component 


Hanual 


Tlon-manudl 


Basic pay 




* 


Payment by results 


9.6 




Overtime 


16.3 


3.0 


Shift and premium pay 


2*6 




^ , — : 


100% ^ 


locse 


Groas weekly pay ' 


£58a 





Source: U.K* Department of Employment (1973), Tables 6? and 68. 

* 

An altertiative occupational distinction that relates to education 
is between '*works" and "staff'* employees. .Reid (l96^ p**f2) presents 
the following evidence supplementary labour costs for the two kinds 
of employees; works ll*^ P^f" cent and staff 15*1 per cent of total 
remuneration* ' 
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Hoouman (1973^ reports fringe benefits by using a furtheir alternative 
occupational clae^lf icatlon: that between hourly, weekly and monthly paid 
employees. As shown in Table 6.11 weekly and j^nthly paid employees 
(presumably with higher levels of ^educational attainment) en;)oy more paid 
holidays. Horeoveri they receive more benef i^s^n terms of pension and 
life insura^e plans (Table 6*1^)* According to Moonman, the overall 
cost of fringe benefits amount to 31 per cent of the payroll or t^2^ per 
employee. However, it should be mentioned that her sample is biased 
towards large companies* ' 

Table 6.11 - t 




Anntial holidays and oost by type of employee^ U.K. 



Employe©^ 


Average number of holidays 
per year (in ^^s) 


Cost o^^^i^ual 
h6 1 i day &^i*j^e r 


Hourly paid 


15. 


6.1 


VeOkly or monthly paid 




7*7 , 


Senior executive 


19.1 

^ 1 





Sources Based on Hoonman (1973), pp. 17-^18. 

Table- 6.12 



Percentage of companies providing pension and life assurance by 
type of employee 



Employee 


percetftage'^oT^ conlf^nies 


Hourly paid 


82.5 


Weekly paid 


92.5, 


. Monthly paid and Senior 




Management 


100.0 



Soxircei Hoonman (1973K P*52* 
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Mov;lng up the occupational ladder, M<>o^iiian cites evidence that the 
c0aX of fringe beneTits to execvjtive in the U,K- is J770 per head, per year 
^his figure covers meals^ bonuses* pensio^ie ajid car^ ^ . ^ ^ 

Lewellen C196R) studied the top five executives in'th^-^O larj^st 

U.S. manufactiurinff corporations* ifis analysis revealed th^t the basic 

* c* ^ 

salary and boous ^e only ooe thirti of the executive's total pay packa(^e 

(Table 6^15)* j . ^ - • ^ - 

; * 

Table 6,13 ^ 
Average Ji^ter^tax income of top gjiecutives^ tJ^S, 19^-63 ' ^ 







% ^ 


Comp^nsat ion * ^ 




SalaryX^Ouo ^ ^ 




^ 3S 


tension b^n^ita ^ 




ly 


Deferred comr^enuatlon 






fund 'prqrit iiharing ^ 






Stock opt Ions 




. 36 








Total 




100 



Source: Lw^llen (19f^)- 
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-The AfiaocJ.ated Industrial Con^^ultants publish data on the fringe 
benefits of executivea in the U.K. Table 6.1^ shows how these "benefits 

V \ * J. 

have grqwa' within five y-eare* The greatest shifts hflve bean t^ards 
life assurance and private nedical tC^^trtent plans. \ 




Table 6,1^ 

rroportion of executives recelyinp; fringe 
benefitSt by Item 



fringe item 



Bonus 

Company car 

Subsidised lunohes 

Allowance for use of^6wn car 

Free life assurance 

Insurance for private medical * 
treatment 



1963 



"ilia 
32.5 

3.9 

2.5 



1968' 



V79-3 

79.0 
26. i+ 



Source! Ae^ociated Industrial Consultants (196"), p.^'^. 



/ 
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Turniag now froia ^ occupational to an industrial classification 
o£ fringes we obeerveUi^^pO*^ education intensive sectors (like banlts and 
finance)' exhibit higher rates of fringe benefits* This statement is 
supported by the data published by the U»S» Chamber of Commerce (Table 6»l5)i 

Table 6*15 

Fringe benefits by industry. group. U*S*A* 1961 



Industry group 




Fringe^bcnefitfi as 
percentage of payroll 



23.6 
25.6 

20. ti 
3^*5 
27.7 



Source? U.S, Chamber of Commerce (1962), p.lC 

In'another study Gordon and LeBleu (l970) found an even greater^ 
spread of fringes between different* economic sectors- The percentage of 
fringes ranged from 15 per cent 1^ agriculture snd services to ?2 per 
qent in finance. What is more important for our purposes, how<»er, is 
th^t the effect of labour unions on the amount of fringes was minimal. 
The impact of the stronger unfon (over non-union sat ion) was an extra ^ 
per cent of the Payroll spent for pension and hazard protection* 
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Another classification of fringe benefits that ^**lght reflect 




onal differences is by sex* Cohen (l^?lJ reports the results cf a 
1^6^ Uaiversity of Michi/^^n Survey in which^ the njedian amiual incomee of 
men werf ^8,(?00 and of woiren ^^h^^CO, As shown in Table 6.]6 women also 
recei\;ed lower frifige benefits* Thi^ findinp^ is con*ist«nt with Rice 
Cl%6) who reports that lower paitJ'workers receive lefes frin^^e6 then 
hifffter paid workers (both in a^>eolilte and percentage terme)v 

T^fcle fens 
Hecipients of fringe tjenefits, by sex 

* (percentage) 



Frini^e ite(7i 


' Sex 




hale 


Female 


Medical insurance 




70.0 


Li fe insurance 


7^1.6 


60.9 


Retiretrent prograrrane 




57.2 


Profit sharing 




16*1 


Stocit options 


' ?i.;> 




Moan paid vacation days 


11.6 


9.0 


Ke^n pjiid sick days allowance 

4 


21.8 


1%3 



SourceJ Cohen (1971), Table 1 
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V Carroll and Ihnen Cl967) may be the only explicit source in the 
llterat^i^'e where eome evidence 1b given on fringe benefitfi by educational 
level* The authors compared two groups -of graduates* one with secondary 
school qualifications and another with 2 year post '-secondary technical 
qualificatione* The differential fringe benefits for the two groups pf 
graduates appear In Table 6»17. The two extra years of education are 
associated with higher fringes in every respect. However, the educational 
levele compared 'are very limited and moreover the evidence is based c»n 8? 
obaer vat ions* 

Table 6*17 ' 
^-^^ 

Fringe benefits of 2-year post secondary technical school ^aduates 
^ r^elative to high school graduates 



Fringe ite^n 


Technical 
graduat es 


High school, 
graduates 


Required hours of wOrK/week 




43.2 


Day© of paid vacation/year 


9.8 


^ 8.9 


E^ya of paid holidays 


6.7 


5.5 


Maximum paid sick leave/year 


50 


2U 


Employer's share of lif^ insurance 
premluBi C^J 


31 


71 


Employer, sponsored retirement programmee 


37 


a? 



Source! Carroll and Ihnen (1967)* p.S?3* 



Another source of data on i'ringe benefits is the Civil Service. Thifi 
source has one advantage and one diaadyantage. The advantage is that the 
public sector hirea niostly on the basis of qualificatione and therefore 
one can readily arrive at fringe benefits classified by eduoational level. 
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^Th6 dieadvantage ia that the *public' sector is not a profit (naximiser and 
therefore fringes Cor earnin^^e in general) do not necessarily correspond 
.to the valsi^e marfcinal product of labour* ^ But note that this shortcoifling 
is relevant only in assessing the social returns to education* The private 
returns remain valid $v0n if they ar^ based on non-profit rnaxijtiisJ nfr 
behaviour* 

\ Table 6*l8 presents evidence onUhe importance of one particular fringe 
it^nt in the U*K* civil servants pay* The differential amount of annual 
holidays^ when valued at the g^^iftff salary rate>fesults to 5*8 per cent 
monetary benefit to non-qualified employees and to almost 10 per cent cf the 
annual salary of hi^^hiy qualified employees* As shown in the last column 
of Table 6»l8 fringe benefits increase by educational level* 
^ Table 6.l8 

t 

Fringe benefits by educational level* U*K* civil servants 



Occupation 


Annual 
pay (£) 


Typical 
qualificaticns 


Annual 
leave' 

Cd^ys) 


Leave benefit 
as percentage . 
cf annual pay 


Mess en ^r 


996 


None 


21 


5.8 


Clerical officer 




0- level 




6*6 


Executive officer 




A^ level 


28 


7-7 


Senior executive 
officer 


3,6>S 


A-level 
or degree 


30 




Assistant ^ 
secretary 


7,27^ 


Degree 


^ J' 

ft 

?5 


9.6 



Source; Based on information supplied by the U»K* Civil Service Department* 
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The evidence presented in this table covert only one benefit, annual 
leave* But since all pension and retireiaent plans are based on the employee's 
ealaryjjthe same pattern of increased benefits by educational level appears 
when ottrer fringes are examined. Moreover, leee educated employees are 
required to work longer hours, as shown in Table 6*19 below* 



Table 6.19 




Minimum boura^ of attendance per week. 


U.K. civil servants 




Occupation 


Hours 


Most oocupaticns 


' ifl 

f 


Messengers and telephoniets 




gleaners 









Sourc«! U»K. Civil Service Department ^ 

Turning to another country. Table 6.20 presents evidence on the allowances 
received tty Iranian civil servants. The Information is based on the 
computerised records of practically all public sector employees in Iran. 
The 'Allowances'* includes all pay other than basic salary. The same pattern 
is detected in l^an as in the U.K* Namely more, educated employees ehjoy 
higher percentage benefits above their basic pay. 

But what is 0/ special interest the Iranian case is that two kin<js 
employees are disti^t^ishedj '^permanent" and "contractual". The 
latter are hired on a non-tenure basis and, ^5 evidenced the differential 
allowances they get* represent the most difficult to hire specialists* 
In other vords, the allowances system is used to bypass the rigid salary scale. 
Since cohtracttial employees are hired In the competitive labour m^ket, 

r 

their differential allowances might better represent the true fringes by 
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edu4;ation^l level. Of course one should look differential allouancee 
m a vertical sense in ?£itjle 6*20 ae the absolute maSHitude of them reflects 
outdated salary scal«s* 

Allowances aa a percentage of baaic pay by educational 
level, Iran Civil Servants 



) 

Educat ional 
* level ^ 


, Percftntaffe allowances 


T em&nert employees 


Contractual emjsloyees 


I lliterate 


6.1 




frltwry 


l?-7 




SeccmdAry 












Bachelor's 


27*0 




^'^lst(^r*f^ 




1^6.7 


Doctorate 




Ic C. J 



Source: P^acharoporulos and WiUi^j-.s (l*>?3)* p.^t?. 



Unemployment 

Another Item which could be included in a survey of fringe tenefitii by 
educat^onaJ. le^e I is diTferentnl unempioyirtent rates for ^?-raduates of 
various schools. il annual earninrs take into account unemployment within 
the year^then there i^^- no reason for an unemployment corre^^on. But i f 
earninfTs refer to theoretical monthly or annual rates oT pay one should 
ad^^uet the^n for unemDloymeitt. T*o the extent th^t more edi-cated persons ore 
les^i li^ible to uneTployovent thi^ is a frin*fe benefit doe to education. 
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Table pi^eentsdifferenti.il un*mplcyment rates by edticaticnol 

level the United Stat©p. there lu a clear overall pa>ttern that more 
educated labour is leea subject to unemuloyment. In evaluating the monetary 
value of this frin^^e benefit, however, we face the earlier protilem discussed 
in conneotion with valuing extra Leisure time. Shall one use the going 
wage rate or maybe use a lover value as the unemployed benefit from some extr^ 
leisure? Any solution m this respect would-be arbitrary. 

Tatle 6.22 presenta similar evidence from other countries. Although 
the overall Pattern is the same as in the U.S., there exists a peak of 
the iitiefiployment rate at the aecon^ary school lev^l. The reason is that the 
educatlomil ayster^ in t^eae countries is ^uch that creates a bottleneck at that 
level. Namely, academic curricula form a pattern of asPirations amonf? 
*atudent6 to obtain university degree, when they pTaduate from the secondary 
level* however, there are not enough places for them to enter higher education, 
rherefore t^ieyvemain unemployed. 



Tablo 6.21 

Unetnploytnent rates hy education, UjC, 

C percent a^;e ) 



■ 

Years of school completed 


Unemployment rate 


Less than years 


6.6 


8 years 


5.2 


1-3 yeara bi;rh school 


6.8 


^ years high school 


r-^ 


U3 years college 


3.1 


^ years or irore college 


l.i* 



Source; Hancroft {l¥^^)t p.^^l^ 
Tlote; Data refer to iT;alef>, 
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Un^roriloyment rates by" edtlcltional l^v^l 

(percentage) 




Country 


Illiterates 


Prima 


Secondary 




Colooibla (Males) 




15.3 


^ 


lit. 9 


i3-a 


Ar^^entina 






5»7 




Venezuela 




7.0^ 




10- ^ 




India 




?.7 




7.0 




* Ceylon 


7.1^ 


n.a. 




ll.g 




Kalaya (Vales) 


10.^ 


19-5 






15.5 


Syria 




n.a. 




11.7** 


^.^ 


Kenya ^ 


21-0. 


^1-0^ 




15.0*^ 


17.0* 


Iran 


10.0 


fi-1 1 

\ 




?.6 



Source; 



Nqt ©s; 



First soven coiintjjles rrom/TurnhaiJi (l97l)» Table 111*5. 
Kenya from ILO (lt?7-0, p./q. \^ 
Iran fron Psacharopoul9^i and KJilliams <l97:J)* p*^'*. 

a. Includes pri^nary ^^^s I-'*. 

b. Includes oriwarj education. 

c. years of schooling. 

d. 11-1? y«ars of achoolinp* 

e. years cf schooling- 

The 100 per cent in all cases refers to the number 

of persons in the labour force vith iiiven educntionst ^ 

quali ricatiort. 
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How iroportattt are trinSP benefits ? 

Any conclusions reached from our survey will n^essaj'ily have to 
be baaed on limited information. It should be remembered that data on 
earnin^^ e^ycational level are still in limited supply around the world. 
Data on fringe benefits by educational level are even more scanty. Yet 
the different pieces of data presented earlier allow uc to draw some 
concLuaione on the isaue we are concerned with. 

In the first placei fringe benefits increase by the le}^^! of baMc 
salary . Since more educated people earn bieher salaries it is obvious 
that the higher the level of edtication tJ\p higher the level of fringe* 
benefits. Therefore money wage differentials understate thfe true 
differential in compensation C^ice 1966), Table 6,23 presents some 

'additional evidence in this respect from*tbe ^*K^^^ Frin ge benefits as a 

percentage of basic salary are three tiaies as high for the popper relative 



to the lower incite level. 



Table 6,23 



Fringe benefits by income level, tJ,K, 



J 



Basic salary 


Fringes as per cent of 


(in £) ^ 


basic salary 


li05G 


ll<2 




16,5 


It, 200 


aa.3 


7,000 


51.1 



Source: Lydall (l96B) * p*^S9, 

Note' Figures relate onl/ to managerial staff. 
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Moreover Cohen (I97l), in an econometric analysis of t>1e determinants 
of fr:np:e benefits /ound hi^h'^^^ociatlons between the'ranoun: of frinfesi 
■J^le sex and professional occup^^t lona. These V£iriable6 arc of course 
positively correlated uinh tne educational and income level tiT the. recipient. 
Furthermorei Bailey and ^chweilk tl97f^j based on a 1%: survey of compensation 
roverinf^ the entire U*S, privste oon-ftir'T economy concluded -''^at supplementary 
benefits on orivate retirement an'J insurance plans account for a l^rp-^r 
proportion of conpensatiojfi in larffe establishments with hiirh rntes of pay* 

In order to put our findin^rs in a nutshell we could utilize the concept 
of "dual labour" markets* Foilowinff Doerinj^er a^d Piore (l97li p»lf^5) 
we co^^ class^'fy labour markets into "primary" ond "secondary" ones. 
Jobs in the pi^imary market exhibit hi^h ssl-iriesi rood working conditional 
employment stabi li ty i chances of promotion and enui t v. Jobs in the 
secondary labour market have low waffes, poor working conditions, hii^h 
labour turnover, little chnnce of profflction and often rirbitrarV ^nd 
capricious supervision. It should be obvious that tb^ better educated :ire 
mainly employed in the primnirv Ij^bour rarkft and ti^herff^ f or^ en.^oy a whole 
string of frinre benefits relative to ti^o leiis eduCTted w^o sre" ir.ninly 
eflcployed jn the secrndarv labour crarkpt , **'^ 

Havmr established the existence of differential frinf-e benefits by 
educational level, tnt- next ^|uestlon is what difference does itijteake for our 
nurpoaes? To narrow down this :3Ljestion we will rel?ite ic to cosl-benef it 
analysis in educatj-on thfit has tradinonally nepli^c ted . f rinrif tej>epita; 
how f-ucK does the r#:ultinc undWetoterrent o* e-irninrs dil^^^^t^als effect 
tre rite of return to invcstir.er^t in education? ^^P^ , 

Out of th^i ^jiy Iters of frinrpe benefiti> l^t select the most comrcn 
to employees, n^rel.V holidays, C^^rroll anr' Il^nen Cl"^*^^) found that 
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the di f ferenti.'il holidayj; ^nd leisure titne, when valued at the Koing salary 
fstej^afe worth ^ii^i^ ^er vear to the teci^nicai school ^^ritJuates. rhle 
differential had the effect of increasinf' the rate of return to technical 
school ^eduates from 1^*^ to ^C*l per cent. In other words^ when only 
one itgfP of fringe benefits is taken into accojnt it is sufficient to raise ^ 
the traditional rate of return to investment in education hy one fifth of 
its value* ' *- ^ 

This finding is of pp.rticular importance -in ttie controversy refsardin^ 
the various adjustments performed ^n a rate of return. As we have seen 
earlier, in this book much of the controversy has centered around the ability 
adiustment^ which^ after all^ has proved empirically insignificant* Now 
ve fin"^ faced with ijn adjustment o:)eratint^ in the opposite direction Ci,e. 
towards raisin,^ the rate returr) and which is of & «alue that cannot 
be easily neRlected* "he historical reason why researchers in this 
field failed thus far to take frirr^e benefits into account is simply lack 
of data. ^ ^ 

fhl ma^^itude of the adiustment ffresented above is a minimum value . 

/ 

When fringes other than holidays and/le.sjre times are taken into account 
t^^is ad,iustmen\ should be even higher,* iherefore, the explicit considera- 
tion °^ frihi^e benefits is a must in any future analysis of earnings* 



It should be rememfieredt howevert thnt mon^^tary fringe benefits may not 
be dtrf»ctly related to eduC''t:on but in p.'*rt to w^fire levels and the . 
employer's desire to minimise quit r^^tes* Differjential uiwmployment may *ar^ 
also be related to turnover and job search behaviour -which is a function of 
job experience and therefore not directly related to schooling. 
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Chapter 7 ^ ... 

Thvie far in this book we have been dealing i^ith methodological issues' 
data interpretation probleW^ Ho&t of the evidence cited 



H d^/earn i ng^N^ 1 



r^yerred to the United States, as this i^ Wte onlj countrjL for which detailei^ 
earniofi^e ^at^are avail«ible^ In this chapten^we focus our attention to / 
earnings data in^ the^O^E.C^D^ countries as & whole^- 

The chaptei^'s function is twciJ'oldt firetly, it is informative in the 
senae of assembling a bibliography of the scanty evidence of eapningsQy 
education in O^E.C.C^ countries. Secondly^ it is analytical i^ the sense of 
al^etnpting to examine aggregate relative earnings relationships within and 
between 0»E*C»S. countries. The ana ly si h owever ^ i$ highly aggregative^ 
Tfie reason is th^t earnings data ii most countries (other thun the U.S.) are * 
not a6 refined as to permit more detailed international comparisons. 

In what follows two t^pes of relationships are examined^ Firstly, 
crosscountry by educational level artdi secondly, time-series within countries 
The last type of analysis is performed in tfiVee countriei only* t)^£,A^, 
Japan and It^ly as b^ing the only oi^es for which earnings (^ta exist at more 



than one point in time. 



The Appendix io'this chapter^ presents tile relative iBarnini^s b7*^ducation 



and fhe sources on which the analysis in-this chapter is based. The jearninga^ 
data are as unadjusted as >D&sibl|^/as to avoid mixing different assumptions 
in comparing various counti-ies. j| 

International conpari^ons ari^ notoriously know^J^ non-comparability 

I . ! * 

between c Iqssi f icatlons^ -iMf laxtidns, number of years of schoolin;^ and the li^ 

^ ^ \1 - ^ 



Hlobin Shannon Was responsible forjihe statistical material in this chapter^ 
and in the appendix. | | 

Appendix is at the end of thid volume* 



16^ . 

y 

Although vithin-country compariscms do not suffer from the^ comparability 
deficiencies, the^ present other problems. Data on earning education 
have become only recently available and researchers have been ea^^er to use 
them without always questioning their validity. 

Moet of the artalyse^v presented earlier in this book were oD^he vitbin- 
country croes-eectional type ^Chapters and 6) and therefoi^ do not 

suffer, at l^ast, from the international comparability problem. The analysis 
in this chapter, however, la of the international type and therefore the 
data might not be absolutely comparable- On the other band, the internationsl 
analysis is performed at a hiFh^^level of s^Fegation ^hich compensates to some 
extent for differ^^nces in classifications. ^ 

But several further particular data deficiencies should be mentioned 
at this pointf The first one refers to disaggregation by se5<. With the 
exceotion of a few countries^ rnost available dat^ on earnings by education are 
based on urban males onlyt or Jtre eimPly not classified by seM. This is very 
unfortunate as the se5<-education dimension of earnings can be us«d not only for 
assaying discrimination against females butialso for studvinft the supply 
side of female labour^ force participation by educational level. 

A isecond aerioua deficiency refers to the variance of earninp-s. Most 
statistics of earnings by education aPPear^ i^ the form of tribulations of 
average earaini^s. However* these averages i^sk the vfirjance of earnings 
within a,;?iven group of. graduates. If t^e^^ariance of earnings were kno^m, 
the returns to education, and elasticity ^f substitution estimates would 
coit^e in a ranfrehforni than as ^olnt-estlmates. ^ What is more important is 
that one could attach a rlP:orous measure of statistical significance to the 
results. This deficiency miirht disappear as analyses in the economics of 
education are now increasingly performed using individual data. However, 
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these afval^ses are necesfiaril^ limited to spfscial surveyr. containing a ' 
s-^all number of observations and fer altnost exclusively to the United 

States. 

Another limitation r&Tera to th« miesinP; aj^e factoi*. Earnings 
C 

di f ferentials are not constant throurhout t^je lifetime of the individual* 

They v&ty accordin^^ to his ape or experience'*^ l^t alPne the particular career 

^ he follows^* ' 

^ ' But* It ie hoped that the j*radual itnr^rovement of statistics will soon 

permit more ri^orcus hypothesis testinr concerninP; the role of education iri , 

society in a wider number of countries. This volume is a nodest contribution 

towards thifi enc. 

Cross-country coinpnrisons 

Table 7.1 presents indexes cf average esrninfrs by educntion in ten O.E.C.D. 

countries* sLandardijjed to primary education - 100* I'efore attemptinF any 

interx^retatioo of the dota seversl remarks ^re in order. In the first place, 

the data are not absolutely comrarable between countries. The noo-corrparflbility 

mainly consists of the differing meaninc of the same "educaticnal level" in 

different countries. The primary level represents 5 to years of schooling 

in most countries^ the secondary level 1? to 1^ years ^nd t^e higher level 16+* 

years. Kver if the l.enB:tt-s of schooling; ^cre absolutely comp^ratl^t there 

remain important ^urility diffemnces between scr.oolinr 3tfrnd:3rds in different 

cou'^tries. rurtr'^rrnore. the coverage and cor.rehensiven^ss ^t>f t^e various 

e^rnin-s sources varies enormously between countries. 

In spite of these non'-co'";r^^rabilit ies sere fporc or lesr clenr patterns 

**(rer'?e^from Tjible 7*1* Firstly^ a hirher level of schoolinT is associated 

1 

with substantially hijTher income^l. e. r. * with the exce:^* ion of T^elrium , 
coii-pletion of secondary educ^ttion (Treans^ on the aver^f^e* an extra per cent 
rain i^i annual earnin^^s. 



^he "odd'" observation for Belgium ntie-ht be due to tHe fact that the educational 
classification has beerx based on an occupational distr]bution of earnings. 
See Denlson (19^7)* 
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Tablg 7.1 

Index of Average annual earnings of Labour by lev^l of education 
in O^g.C.D. countries ^ 



Country 


Year- 


Educational Level 


Primary 


Secondary 


Hi(rher 




1960 


ICX) 




^2 


Canada 


1961 


100 






France 


1968 


100 ; 


185 


269 


Greece 


i960 


100 


159 


220 


Italy 


1969 


100 


lifl 




Japan 


1968 


100 


117 - 


i^r 


Wetljirf^ajidJ 


1965 


100 


151 


152 


ftprway < 


' ^ 1966 






215 




1967 


fllOO 






U.K. 


196% 


§100' 




'223 



V 



Source; See Appendix. 



Subject to the qualifications presented earlier in this book, thie aggregate 
finding ia consistent with marginal productivity theory. Namely, extra 
schooling renders the individual moT^e productive and ^his 16 reflected io the 
remuneration he receives. Secondly, the hif^her the levels of education compared, 
the higher the marginal gain in terms of extra earninrg* With the exclusion 
of Belgium^ hiFfher. education is associated on the average with a 77 per cent 
gain over secondary education. This findini? is again consistent wit^ 
marginal Productivity th eory In the sense that hi^rher education is more costly 
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1 

than secondary education and the^e^re the >;raduate cominands an extra "premiuis 
aa a compenHatlon for the extra cost, ?o put it in terms of the other side 
of the coiq, the employer is willin*^ to pay a relatively higher aaliry because 
he gets a relatively hiP'her marginal product frori the ^aduate (versus the 
secondary school leaver)* ^ 

, Looking now across countries,, we discern a third pattern wh^h is not 
aa clear as the previous two. Namely, r^her countries within the O.E.C.Ct 
t^oup ahow lower higher/primary relativ^earninPep This pattern becomes 
clearer when providing a control group of countries at substantially lower 
levels of development than the Q*E,C,D, group of cofintries?* (see Table 7,2). 
Whereas xn the O.E.C.Dt countries hxgher education is associated with an 
flpproJtirrvite per gain oyer primary, the correspond int^ paii* in poorer 
countries ia 'flore than sixfold,^ / 

This findinf: is again consistent' with marginal productivity theory. 
The level of economic develooment is a surrofiite for t set of other character- 
istics connected with the market for educital liAour and the outout of e^hoolSi 
Although countries differ in many other respects^ hip-h income countrS-es have 
hifl-h proportions of labour with university qualifications and there is usually 
no restriction of entry into institutiona of hijrher educationp The opposite 
holds in developiri(T countries where stocks of hii^hly educated labour are low 
and t'^ere eJtists restriction of university places. This se^t of differential 

y 

Characteristics might be responsible for the observed narrower earninps 

\^ ^ * " 

^1 fJerentials by education in advanced countries and wider differentials in leas 

- I 

advanced countries* \ 



^For a siltiil.ir findin*; in CQmoarinc relative wages in Bombav City and the United 
3tates» see Kothari Cl970). 
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Table 7.2 

Relatiyfr Larniri^g in O.E-C.D* Countries a^id In lower ineotpe 
countries 





Country ^roup 


J Educational level 




Eriniary 


Secondary 


Jiigher* 






100 


It^O 


219 




Other 


100 


2^9 


659 



Source; **O.E.C.P- countries" from Table 7.1* excluding 
the observation f or "Belfn-unu "Other countries" 
are Malaysia* The HiilippineSt Ghanatt South Korea, 
Kenya, Ui^aj^da, Wi^eria and India* from 
Pfiaicharopo^^B Cl975a)t p. 132, 

Comoaxlaona over t:ime 

Time series evidence ori^ earn i HP's by education exist only in the U,S. , 
and Japan and, to a limited extent, in Italy. ^ot" the purposes of comparisons 
over tide we will concen^tj^te on the hi^^her education differential. Table 7.5 
shows the 'earnings differential in index form in three eojntri*^. The 
General pattern is that the hii^her education differential narrows over time. 

Subject to the qualifications pre^nted earlier, this (i^bser^atlon is 
also consistent **ith marginal productivity theory. The ticji*i span covered by 
the three country cases corresponds to the period of the mo^t rapid expansion 
of hi^hfr education relative to the other levels. For ejcample, the percentage 
of thOFie with hlffhflr education in Jap?in has more than doubled, between I'^^Ci 
and 19£*?, and almoct doubled in the U-S. between l95? and 197?.^ 



^Gee taMfls A. ft ar^d ji-l^ in*the Appendix, 
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Table 7.3 

Jndcx of changgs over tirt^e in the Kiirher education e&rniriES 



differential in three countriee 



Japan 


U.S. 




Italy 


Year 


Ind^x 






Index 




Index 


1<*5^ 


100 


m9 




100 


1967 


100 


196** 


98 


19^ 




100 


i%e 


99 




95 


1971 






1%9 




Source 


* .JnPin 


from Table 











U.S. from Table ^ 
Italy from Table A. 5. 
Note; ?he hif^her educational earnin^^G differential is 

relative to the secondary level in Japan ^nd Italy 
and tcj 8 years o'J schooling in the U.S. 



1 



The constancy of the U.S. differential between and l%9 has 

Puiiled economi^te for a lonf time. A host of exPlan^itions has been 
in ternin of capi tal--ski 11 conpleinentarltiee^ hirh income elasticities of demand 
for skilUiPtensive Product*? j^r-d unskilled labour^sa^vinff techniCJil chonp-e.^ 

Although differentials have been narrowino-i tV^e Recline is far from 
dramatic. 7he enaji chanire of enrnin^s differentials relative to the hlrh 
increases of t^p supply of educated oersons has anoth^ir ecfinomic inr erpretat ion. 



^See hovtn^ nnd Anderson Griliches fl969), ^rlliches (iW), Welch 

(1970) and Bowman ( n?!) . 
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It meafiB that there exists flexibility in production ond varxoue mixes of ^ 
qualified inartpower can be ateorbtd without draa' ically ^ffeotan*'' rel/itive 
waf^eB. To put it in other words, the alow narrowing of the earnin/s differential 
indicates s hif^ el^eticity of subsCitutlon between educated labour. Empirical 
estimates of the magnitude of this elasticity indicate thati although not 
equal to Infxnityi It la hxgh enough to w^rant the use 9c cost*berefit analysis * 
ir educational planning.^ But a high eloeticity of substitution, although 
inrportaitt, it oot sufficient to ^^nerate the Obfi^rved slow, if any, narrot^iog 
of earnings differentials. In order to explain this phenomenofl one must aleo 
emphasise the role of growing demand for educated labour \ci the period under 
consideration. 



\ 



■^Tbe elasticity of substitution is found to be statistically higher than 1 
and less than infinity. See Dougherty (1972) for substitution evidence in the 
U.S. and Psacharopouloe (l*?73b) for a review of substitution evidence ioanufliber 
of countries. 

M 

A' 
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Thus far we havG treated a Variety of 
education* In this final chapWr we flrot tr 
and aJ^aeGs what we have leameg* Thla, Inevil 



related to earning^ and 
pull the threads together 
leads to the realisation 
. of this chapter la 



of niajor knowUdge and data gaps to which the e^con 
devoted* 

The reader la rinded that the choice of toPice trE^ed In tUls vdluiae reflects 

the present otate of our knowledge In the econorolce of edud!J§^lon* We know, 

for Instance, that the returns to Investment in ed^icatlon aj^e^^nerall^ **hign**, 

particularly txX the lower levels of ecnooling and in less advan^^SH countriea* 

We know that the private returna are higher than the social returrtyi^, ami we 

know that the degree of aubstitutlon between educated labour is on 

side* Moreover, we J^eo know that education haa something to do w^th way 

income Is distributed in our society* 

Therefore, we have made an effort here to move beyond what we already 

seem to have knowledge of and concentrate <in some topics about which we are 

doubtful* These toPlcs were the ix>le of differential abUity In the earnings 

deteimining process, the ijnPo.rtance of achoollng quality versus years of 

Bchooling completed, the existence or not of monopoly incooea lue to 

reatrictions of entry and, lastly, the Inportance of omission of fringe 

benefits in usaal wage atatietico* iince rnuch of the evldenco on which our 

knowledge is based comes from ths United ^jtates, another function of thie 

book haa been bibliographical in the senee of documenting earnings by education 

data sources in other 0*S*C*I3* countries* But we haVe also tr^oved beyond the 
* 

'l^Lblio graph leal aspect and present sofr^e a^r^refratc statliiticti ni]d analysis of 
eamlr.^^o by sduc^ition i/i 0*7;*C*0* rourtriea* 
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J:ynopsiB of Ifindings 

3ubject to the fl^ialificaiions disc^sBed throughout this volume, the 

review of evidence supports the .following five propoaitionsr ^ 
a. The iiaportanoe differential student ability ia not as 
important as intuitively thought in determining earnings 
differential^* nifhereas in the early sixties the proportion of 
the eai*nings differential due \o educatlo^j was aSSiLP.xeJL to be 
equal to .l, our empirical review indicates that a T:iore plaixaible 
value is *9m This means that the influence of a^^Tty ort * 
earnings vaSdati ons l:y level of education is rather araall* 
' Our review indicates 'Jhat the quality of education la 
very linportajrit in determining earnings* I^rly work in the 
eoonotnlcs of education neglected varia'^ions in uchool quality which 

now appear to have a significant ijnpact or c ^rrlings* In fact, 

It 

the recent evidence indicates that expenditijireE on improving the 

. q>jality of scJiools mi^t have ^hlrgher yield than expendltuTes on 

i 

providing extra years of schooling* 

c» It appear* from our ar^alysis, that monopoly elements in 
samed income "by level of education are negligible. The 
classical oase allegsd monopoly income because of restrictions 
to entiy is that medical doctors have high earnings relative to 
other occiupations* However, the ere^'t^S't part of these earnings 
represents compensation for higher training cosis or longer hours 
worked* After adjustment for theSfi factors, the yield to entry 
into *'hlgh^pa^ occupations" becomes similar to that in other 
uccuptfitiona**^ However, the possibility cannot be excluded that our 
results are biaJ^ed in view of probab^ xuulei^re porting^ of ptxffesslonal 
earnings* ^ 
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d. Our review of fringe benefits ireviaaled tVt earnings 

f 

different ialc ^ve aerloualy uttd«J%-estljiiat«d, (inl^eo romunflraXion 
oXJior than basic salary Id taken Into (Wjcoimt* ' It i3*very 
Nmfortun^e that i^aet reooaTch has aljnost imlvaraally neglected 
frtngfl benefits In analysing eatnip^ hy educAion due, of 
course, to lack of data* 

0.- The relative earning by educ&tlOJi in 0»B»C.I>* coimtriee 
presented in this volume have been uaed to derive cross— aectlonal 
and tijne-sarles relatlO(nehlps* 'When ^he c^&s^eectloirt .infers 
to different levels of education^ a pattern emerges of Increasiitg * 
earnings differentials hy ascendiji^ educational level* When 0 
t"he cross-section refers to various oountriee^ dif ferentiale narrow 
as a funciion of development or the Proportion of qualified persons 
in the Isbour force* 

Pinally* the time-series analysis indicates a ^BS^^narrowing of 
earnings differentials within the countries where data on earnings are 
available at more thaii one point in tirte. tbeee findings 

are consistent 

with the "economic" spirit of this volume, namely sijnple supply and demand 
coiiditions can generate the observed psttema of eaminS^ differentials 
"by level of education in 0»^;.C»JJ. and other oountrioa* 
A postscript on further research 

It is relatively easy at the end of a volume like this to draw a long 
list of items one would li^e to see researched* For example, we could argue 
for the development of a better "ability'* measure or a better index for 
aSeessing the "(luality** of different achools* In what ^follows I try to 
move a little beyond what has already been discussed and suggest a limited 
number of topics* th&t, in my opinion, should i>eceive increased attention in 
the years to come* 
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^tartirig from the isGues againt W6 noted earlier that wish to 
tftcreaee our Icnowlodee on the role of education in aoOiety* In this 
volume we limited, ourselveg to the economic itjle of education among the 
many other functions of schooling in our society* One *>f the reasons why we 
wiah to know jDore about the economic role of education is in implementing 
the right kind of policy* For exaoipl^^ on efficiency grounds one such 
policy mifijit ^e to expand the X level of education relative to level Y, 
while on equity grounds a different Policy Prescription might have resulted. 
The eesential analytical ingredient for arriving at such policy decisions is 
the eamingo of labour classified , "by educational, level, and this volunj^ 
was devoted to some problems related to the interpretation of such data* Of 
course, no one would claim that further pitJbJems Jja not exist, and many 
would keep asking how gooi^ob^rf^rvqdl earnings data are in the first place, 

Thi3 Ib a questl^fl!! that has boen a^kei over an'i over again, aivd to 
which no definitive answer can be given. The answer ieponda on what we 
want the data for, and also or their source. If the pfurpoise of the analysis 
is, for example, the study of the reaC^Hc^/ of individuals to signals in the 
labour market, t^ie question of how gMj^or bad the gbserved data are beoomes 
trivial* reason is that indiviAuaiti resPOnd to private incentives which 

are measured by observed maricet wa^s. The situation is diffei^ent if one 
wants to eetirtate social efficiency parameters* Then the validity of the data 
bQCOtnOB crucial, For if observed wages do not approxiir.ate tie social marginal 
product of labour, then all the analyses described earlier in this volume 
beconne pointless. This problem has been. '^solved" by the Uijual ^Viarpinal 
product iv\:^/aaEUnpt ion*', namely that observe! before'tax wa^es reoresent the 
Bocial marginal pitjduct of labour* 

Improvements over this assunption (that Jnany inig^it consider naive) 

consist of either using econometric techniques for the derivation of the 

t 
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sha^ov price of labour or. by limiting the analysis to labour markets where 
we bave reason to believe that labour is competitively hired. The 
econometric techniques have the dxaadvantage of the pr^letnB a&p«iated 
with production fv^ctions. Namely* it ia very difficult tJ find ^ ^ 

ddsaggregated data of labour by educational level* specify and fit an 

regate production function. In view of these difficulties my first 
su£f;estion is to increasinj^ly: 

a. Study earninj^s in competitive lab<;^r markets ^ 
It miff^ht be better (if not simpler) to concentr-ite future analyses 

of the Jtype described thus far in this volume (ind below) on' data raised 
in competitive l^bo^jr markets* Although thi^ shifts the problem as to 
i*hat IS a really competitive mirKet/data from public ' sector employment* * 
3f5^rr^gflte 'lensus data and sectors with strong union influences should be 
Excluded* 

Understandably, the first analyses in the economics of educjition were 
based on whatever Uage dala were gvailabLe- But it if njf opinion that ve, 
new can afford to be more eel^tive, Moreover, the earnings structure in 
a competitive labour nai*i<et will serve as an imtortant "control group'^ for * 
th^study of earnings structures in less competitive markets, like the 
civil service- * v:^ ' 

b. Concentrate on starting wages 
Much' of the analyses presented ir^this vfiiujne dealt Vith the ^eraKe 




i*a^e of one individual over his lifeffiflie- Thi^ is isn a^^kward concept mdeed. 

Earnings do chanFe over the life cvjle and therefore different results are 

obtained by taking into account the true ape'-eor[iine;s profile of the 
Individual* The way in which ;i;!;e- earnings profiles have niostly been 

constructed thus far is by (neans of cross-sec tional eaifnings data 
i people at different aRes. This^ of course, not sati sfaetory in jtsel f 

as there ijj no reason why the current cross-sectional pattern should 
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extrapolate into the future. Althoup-h lonffitudin:il ,i(re-eflirninfs pro'^flles 
have also appeared in the literature, they filso suffer frcni the same 
defecti they are valid for a hietorlcjul analysis of earnirifs. Buf why should 
history repeat itself fnto the future? 

The answer tc this is <fe con<rentrate the analysis on s^artij^ salaries 
by educational level. The reason is that startin^y salaries are less subject 
to social custom arguzrents regarding the process of waf^e determination^ 
Moreover, they can serve as a parameter on which marginal decisions on 
education csji be based^ Relative startinr salaries by educational level 
show the relative weight employers put on different levels of education. 
Moreover, trends of changes in relative salaries can be very useful in 
^ssessinF chan?:es in the labour fliarKet for recent graduates. Note that 
avera''e salaries by educational level Cor cross-ee<^tijonal' ar-e-earninrs profiles 
or even longitudinal ones) are ^^^^^ containinated by the experience 
dimension and. therefore, car^iot be used a basis for formal *ei^c^tional 
policy. 

Startmt^ aalnries are also useful ir> the etudy of career patterns. For, 
astsujne we have establashed the earnings profile of a given career u5lng 
convent i oTi;^! c roes-sec t ionr?l oj' lonp;itud4nal data^ Then recent start in^^ 
sal^iriee of persons ertericir t^.ie career-would provide the shift factor 
of the whole lifetime orofile* 



c. Disaggregate the analysis "of 9arning& by subject " 

Much of wh^t we know on' the returns to education refers to the edticatigjial 
level as t^.e unit of analysis* So we know, for example, thst the lower 
educational levels are r^cre profitable (socially and privately) th^in the \ 
higher levels^ However, evidence is very scanty on the retu^iis to education 
within levels disaggnegated by subject. For example, v^hat are/the returrtS to 
different subjects of ©econdarf technical education? 'vJh>t are the ret>irn^to 



17^ 



17^ ^ 

V 

particular fields joJ hiKber education?^ 

Anewera to queetions like theee could also be used as tests of tbe ecreenins 

hypothesis. If persons vith, say, a first drgrer in chetnistry working in 

th^ chemical industry earn nvore than persons with the same decree workinSt 

for some reason* in another industry, this observatioi^ i^une as^tinst the 

screening hypotheaJs* To put it another way, education of the right kind 

has a value vheti use(3 in the ^ght place relative to another plac«> If 

employers were pimply using the first degree as a screening device^ the 

Chemistry subject would not be related to earnings- 

dw Stu^ individual private choices 

^ Maybe too much attention has bee paid to the ^stij^ation of social 

efficiency measures education and iSJttle effort to jmderstanding the 

response of indlviduale to signals iji the laboxu* marke*t^ And, in fact^ moot 

of the objectione in this field r^ate^o the social difcenaion of educatio^. 

But the majority of countries, particularly the advanced ones, base the 
i if 

expansion of their, educational sJetem on social deniand- Namely, regardless 
of efficiency considerations they provide the necessary i>laces to thoae who 
wish to study at a given educational level and have the qualifications to 
so, Now^the institution of, say* a new pay scale system of civil servants 
by level of education will have an impact on the demand fpr school places* 
In order to ariticipate this demand and to avoid bottlenecks it is important 
to know the individual response to changes in the private returns to eduction- 
Another reason why the assessment of private (read, social) demand is important 
Is that countries increasingly shift part of the cPst of education to the 



individual* particularly at the hi^^her levels of education* Therefoce, it 



'comes an interesting question whether the educational explosion of the 
last decade will continue in the future* 
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Elaborate the deterctlnajits of earninf^s 

This is an icsue dealt with in patches above and which we riow return. 
I6 it years of sctioollng, abllity,^ school quality or what that determine^ 

V . 

earnings? What is the relative nomerical importance of eath factor? Are 
these really "determinants" of earninga or simply associatltW? , How can one 
disentangle the role of ability frorti that of the Gocioeconomic background? 
T<i what extent do earninr-s-detenninine factors interact? 

Although >fe do have some k'^owled^ on the above issues, ^this is a subject 
t^at should receive increased research attention in the years to coire. 
The reason for this is that answers to the above questions have a wide area , 
of policy implications. 7or examplei a kind of policy might be instituted 
th^t would be more effective thj^n others in alterinf; Income distribution, 
f. Study po^^t-flchool investments 

^ r Mu^-^r what has been described as attribuL^ible to schoolinr in this * 



voJ^4?, must of cotirse be cLontaminnted with returns to piet«school invest -nents, 

& 

Furtherrorfei parental investments in pre-school children are p^rt of tne human 

t 

^ ^ capital embodied in the individual, Cnc way of dlstln^l^i^r betvfeen school 

\ 

&nd other hum m capital investments is by conducting the earnings analysis at 
^'incer * s "overtaking af^e"* 

Ittiprove European earninKS si.fetistics , .. . 

-Xuch of thei research results reported in this volutno refer to the 
.Uni'.ed 3tatis, Chapter 7 has shown th-^t althou^^h earnings statistics do exist 
in Luropean countries^ they ^jre not .vet detail"d enough to repeat .the , 
A-e-'ican analysirJ and cocip^r<^ rei^ults. Moreover^ new insiphtf miqht develop 
by stud.vinr; individual earnings Ly education in a socioeconomic context 
different from the y*3. 

Therefore^ let ur> (^lose^ this volume by a pica for increased availability 
flnd im-iroved luaiity of Fvuropean earnings byj&ducition statistics. 
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APPEHDIX 

QQum^Y TABLES AfJD DATA SOURCES ^ 

^ This appeodix to chapter above^ presents summary tabulatSone of 

eamiitf^s by educatioD in 0,£,C*D, countries and al^ discusses the sources of 

data* follovljig sixt^n counti^e^ are covered; ^ 

Australia 
, [ Belgium / 
Canada 

^ J ' Dejim^k 

Fr^ce 
, ' Greece 
Italy 
Japan 

^ The Netherlands 

Nev Zealand ' 
N orway ^ 
Spain ^ 
Sweden 
Turkey 

United Kingdom^ 
' [ Utiited Staties 

' Ther^ already exiet^three etvidies contaijiir^ detailed bibliographies 

OCT earnings sources in different countries- These are Denison <l96?), 

Lydall (1968) and Psacharopoulos C1975)* This appendix update* the above ^ 

Bources and a^.so gives summary tabulations of relative earninga by education 

0 





iKhen<>ver possible* 
Australia 



J 




Bl^dy and Goldeworthy (l^^) discuss earnings data from/three sources 



n Australia* However, the raw data do not appeal* in this document* 
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Fraflk and Aesociatec (l96^5 contaxn© earninj^s by occupation rather than 
educ^atlort iti l9faO. T g^ occupation to education tranaLation yields earnings 
b/-educatT.on as iti Table A.l. - , r ' ■ 

Age-earninffs profiles by education in Bel^rluo are found in DeeaeJ^er^ 
(1969). However* the earnings data are based on a number of surveys among 
professional workers only (the most detailed being for econo^iste who 
represent 10 per cent of the aanjple). 



Table a;1 



Earninjcs Differentials Belgium^ l96o 



Occupational . 
Group 


Typical years of 
school completed 


Mean income 
{Group I = 
100) 


I 




100 


II 


9 


150 


III 


12 > 


^51 


IV 


14-16 


5^*9 


V 


16 or mdre 


302 



' Source: Based on Frank and Associates (196^+). 

Canada ^ ^ 

A^ce earniti/^s profiles by education exist in Canada ^nd are based on 
the l9^^1 Census. (See Canada Dominion Bureau of Statistics 196 J)* 



These data have been analysed by Podoluk Cl965) on w^i^h Table A. 2 is based. 
For further analyses of incomes in Ganada^see pertr*am>i{l96^!) , Wilkinsoh 
(I9^f) and Denison (l%7)* J* 
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Table A. 2 

" Average Earnings by Age and Sheeted Level Qf^Schofoling ; 
Canada , Halg s , 1 96 1 

(dollars) 



Age 


Schooling 




Slemeiitary 
5"8 years 


Secondary 
^-5 years 


University 
degree 




1550 


1600 




20 


1800" 


aooo 




ai 


2000 


2500 




^^ 




2650 








3100 ■ 


5550 




2550 


3^00 • 


it 100 




>*13 


6909 




3807 


5779 


9966 ■ 




38if4 
3701 


6130 
594*^ 


10821 
IO609 


Source: 


Podoluk (1965)* p 


.69 





There exist Several sources of earnings data for I?enmark. However, 
the form in which the .(^^ta are published do not allow indexes 5y level of 
schooling to be derived. Steenotrup (l968i analyses earnin^rs based on a 
special 1966 survey* Hansen (l'^66) deals with the returns to education in 
Denmark but does not reproduce the aj^e-earnings profiles used. Finally 
BJerke ( 196*1') uses a skill rather than educational claeeification of earnings. 
France 

The basic sources of earnings by education in France are Jallade (1972) 
and Levy^arb^ua (197?) and (1973). The former analyses three special sample 
kiT wobk^ra in private firms and the Frenc^x railways.! Table ^ A shows 
average earnNv?s by level of schooling beffire^^iffi' after adjustment for age and 
eicperience. ^ 

18i 



Table A>3 /^^ 

\ 

Haan Monthly Wages by Level of Schooling in FranPe: private Finns and ^tate Railways (SNCF). 1968 

(Hales) 



Years 
of 

Schooling . 


EduCfitional Level 

at the time of'hiring 


Private Firms 


Stete Railways (SNCF) 


Not ■ 
Adjusted - 
(X) 


Adjusted 

(2) 


Index 
(?) 


Not 
Adjust ed 

M 


Adjusted 
(5) 


Index 
(6) 


7 


Primary dropout 


1^8& 


1110 




,1192 






8 


Pj*iii;ary 




1518 


100 


16 9** 


/I586 . 


100 


9 


Lowar secondary 


ia?5 


189? 


li»i» 


X92'* 


1892 ^ 


119 


10^ 


Technical secondary {short) 


1655 


1686 


128 


175^^ 


1776 


112 


11 


Technical aet^ondar^. (Vong) 


a57 


22 J9 


170 


2256 


2069 


150 


11 


BAC - 1st part 


2167 


2569 


ifto 


5256 


21^^9 . 


155 


12 


BAC - techjoTcal ' 




^ 2666 ^ 




2*177 


2*il6 


152 


* 12 


BAC - f^eneral 






251 


2i»77 


2^2 


- Iif9 


13-13 


University dropout 






2X 


2^7? 


2362 


li*9 




Univeraity 




3650 


27? 


28£5 


2612 


165 


^ 15 * 


Craduat^e s^udy 






558 


2865 


2955 


189 


17 


"Grandes tcoles'* , 


52 J5 


' 5156 ^ 

1 


590 


50*16' 


2955 

1 


189 



Source: Based on Jallade (l9?2). Table 1, p*'»5 



Note; Irid^x^in columna 5 and 6 based on colunma 2 and 5, respectively* Index base is the 
average eaiary of those with 8 years of schooling* 
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Germany 

Agft'-^&rnin^B profiles in jermony were analysed by St^htnidt and 
.^^mg^teti (196?)* However f it is not possible from the published data 
to construct a comparative table for the purposes of the sppendi-x* 

There exista a single source of earmnffs by education in Greece 
(Lei'l>enatein 196?), ^his was utiliee^d by Bowles (1969)* Bowles U971>, 
r'sacharopoulos (1970) and Psact^opou loe (1973)* Table A*^ presents 
indexes of relative earnings based on this source* 

.Table A^V 

Index of Average Annual EaJnini^a of Males 
; ^ iruthe Labour Forcg hy Educational Level s 

Greece 49^0 



Educational 
level 


Index 


Primary 


IOC 


Secondary 


^ - 159 ^ 


Highef 









Source: Psacharopouloa ( 197>^>. p* 132^ 



Italy 

The Bole source of earnlnfje by education In Jta/y is Bank of 

It^iiy (l97l) and (197?). Tatle A*5 presents indexee of earnjnfis by 

different levels of echoollni^ at three points in time/ 

- ' ' . w 



Table A* 5 

Relative Eafninrf? b:y Education, Italy 



Educational 
level 


Year 


196? 


1968 , 


1969 


Illiterate 


M 


29 


J? 


Literate 








t'rimarj 


?0 


\ 6e 


^ 69 


Lower Se<Jondary 


100 


lOO 


100 


Upper Secondary 


l^& 


159 


lua 


University degree 


26U ^ 


a6i 





Source: Bank' Italy (1971) and^(l972). Table 10. 

Japan 

Japan is relatively rich in eaJ^ings by education data* Furthermore, 
tlme-aerles evidence on earnini^G exists. The basic sources are Japan 
Kinlatry of Labour (various years)* Jaofin Ministry of Labour Statistics amd 
Information Pepartr.ent (l97^) And Japan Office of the I'rime Minister (annunl) 
Analyses of Japanese earnings data ^re found in Stolk^V (l97?) Bo^mpn Cl970), 
Danlelsen and Okachi Cl97l)* watanabe and Kanamorl (1971 and 1972). 

Table A. 6 ehovs- relative earnlnj^s by education In Ja^^n In l^^, 
whereae Table A. 7 shows the over tljiie piittern of relative earn^nrs. Table 
AiS presents the over time distribution of edu<;itlonal attainment in Japan 

% 

for the purpose of time series analysis of A^rninPs. 

K T 
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. tabic ft>6 

Indexes of Earnings by Edtacation, Japan 1-966 





Years of 


' Index 




8 


100 










12 


117 






156 




Over 16 


161 




*— 





Sptjrce; Kanamori (1971)* Table page 55* 

Table A. 7 

aged over 
l gyN>1^9 " 



Relative Waggs of Kales aged over P^byEducation^ Japan , 
— ^ 





' Elementary 


School 


Junior 
'-'College 


University 


195^ 


65 


100 


122 




.195a 


85 


100 


121 


152 


196lr 


86 


100 >^ 


125 


1^0 


^96^* 


86 


100 


ai6 


138 


1965 


- 86 


100 


119 


1^ 


1969 * 

i 


95 


100 


11^ 





Source: Watanat/e (1972)| Table 5» pag^ 59* 
Note: The educational levels correspond to 9, 12, 1^ and 
16 or more ylears of formal education, respectively 
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1&6 

Distribution of Educational Attainment in Japan^ l8g^l9€>8 

(percentage) 



Year 


1 ■ 

None 


Elq^entary 


Secondary 


Higher 


— 














1595 


8^.1 


15.^ 


0.2 


0. 1 




1905 


53.3 




0,9 






1925 






4.9 


o»8 ' 




1955 


7.1 


82.1 




1.6 




1950 


2,3 


73.5 


15.S 






L I960 


0.5 


63.9 


30.1 


5.5 ■ 




t\ 196e 


0.4 


59.2 


52.4 


6.0 





Source! l895-l960r Lydall (1968), Table 7-10, p.a2a 

^ 1968i JapAn ^^^n^stry of E^catlon (l97o), 

Basic table 50, p. 215. 

Nether lands 

tbta c>n ear^E^ga by education in the Netherlands are found in 
Kethetlands Central^ureau of Statiatica (1964, 1967 and 196^). The last 
source of data has be^ analysed by Wolff and Puiter C^9£i^). Table A, 9 
gives eamin^^s di f f eren\\als by level education in the ?Jetherlands in 1965. 
New Zealand 

\t 



Jarniap^s by education iT^New ;:ealand are analysed 10 Oirilvy (1970). 
HoweTtr, we are unable to preaS^ here a con^parative table of in^e^ee 
for tiis country- 
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Tabla A.9 

Inde^tag of Median Earnjn^g Diffgrentialg of Halee by_ 
Educational Lftgal, Hetharlands 19^5 



Educ^tio^l 
level 


Average years 
of education 


Index 




- rrr r— " 




Lower s^ondai^ 


109 


Kiddle 


1?.7 


151 






153 


Higher 




, 267 




xngs by education in Norway is Aarrestaad (l969K 
.^d in Aarreetaad (197?). Table A.IO 
nings by education baaed qh Psacharopoulos 



Source: Nether laJids Central Bureau of Statist ice (l967) 
Tables 1, 3 aniJ 3. 

Norway 

- . The sole source 
These data have been 
presents an index of rele 
(1975). 
Spain 

Eaminge by education in Spain exist in Grlfoll Guasch (1969). However, 
the data are based on a email sample survey in Barcelona only no 
comparative index- is presented in this appendix. 
Sweden 

There exist t^ree eot^rces of'earnings by education (or oocupati<?n) in 
Sweden; , Magnusson (l97o)f Magniisson and^Tychaen Cl97l) and Klevmarken (19?2)^ 
Hovever*- no comparative table can b& readilJ constructed from these source?. 
Turkey 

JCrueger (197?) analyeee" eaminge by education in Turkey. However^ only 
lifetime earnings are. given and therefore cannot be ueed for our purposes. 
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Table 





Index of income Clagalfied by years 
oT schoolinftt Nomayt 1966 



YeaTe of 


Index 


schooling 


8 


100 


12" 




16 


ai3 



Source! Based on Psacharopoulos (1975)* 



United Klnjtdoni 



There exist several sources o£ earnings by education in the 0*K* 
These are Blaug (1965), H.K»S»0, (1971), Morris and Siderman Cl9?l), Layard 
et,al» (1971) and H,H,S,0, C:975)» The _ problem with U,K, earnings dats, 
however, is that they are usually classified by terminal education age rather 
than the true level of schoolings completed* Table A»ll shows an index of 
* earnings bj^ education in the tJ*K» as found in Psac^ arOpouloa <l9?5)» 



Table A. 11 

{Relative Earnings by Education^ U^K* 1967 



Educational 
level 


Index 


primary 


' , 100 


Secondary 


li+0 


"Hii^her " , 


235' 



\| Sourest Psacharopoulos (1975)i p»lfi5» 
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p. 



Pnrted States . 

E^mi^i^s by «duc^ti6ti data aJ^e abundant in the U«5« The sources 
are the 19^0, i960 and 1970 Censuses as veil ae a hoet of special surveys. 

Classic analyses of earninR^ by education in the U.S. are found in Miller (19^*0, 
Seeker Cl96^)t Hanoch (1967) and Eckaus <197». Table A.I> gives th^ tlm* 
series 



distr^-buiiQU of educational attainnient in the U.S.A. 
Table A. 12 



Indexes of income or garainge by years of school completed U.S*A* 
19^9^ 1959 and 1971 ' 



Years of school 
completed 


19^*9 ^ 


1959 


1971 


0 


50 


-51 ■ 








65 


61 




^ 62 - 


5-7 


80 


' 83 






8 


100 


100 




100 


9-11 


115 " 


116 




113 




l^fO 


135 




129 


1>15 


,165 


165 




150 


16 


n.a. 


216 




n.a. 


16 or more 




235 




^00 


17 or more 

1 


n.a. 


' 256 




n.a. 



Sourcet 19'*9 and 1959 from Denison -i^S^f?) , p.?7^> 

1971 from'o^S* Bureau of 'th« Census (197^) , p-112. 
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Table A, 13 



\ 

Educatioital Attairiment of Workers age l8 or over ^ selected y^ars| Uj3t 
19?2-I9f??* (Pfrrcen^qge of civilian labour force) . * 



Yeare of school coqipleted 
and date , 



Both 



Kale 



Fema le 



Elementary: 3 y^ars or less 
Octol^r 1952 
March 

Karch 1972 ^* * - ^ 

Hif±t school: h years or inore 
October 1952 
>iarch 1962 . ' ' 

March 1972 a* 

College! k years or more 
Octob^ 1952 
March 1962 
Kar^h 1972 ^• 



^7.0 
lit. 9 



65-9 



8.0 
11.0 
13-6 



4U2 
29<6 
17.0- 



39-9 



63- 



8,1 
11-7 
15-0 



31.0 
21-8 
' 11-6 



59-6 
59-^ 
69-2 



7^7 
9-5 
11 A 



Source: UpS, Department of Labour (1972), Tabl* 5f p<^0. 
Note: a. Data afre for I6 vears old and over. 
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